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THE CONTINGENTS OF THE GERMAN ARMY 


The German Reich was founded in the Mirror Room of the Palace of 
Versailles, France on the 18 January 1871, following the conclusion of the 
Franco-Prussian War of 1870/71. The new German Reich was a continuation 
and expansion of the North German Bund, it was also a Bundesstaat (bund 
states) and consisted of twenty five states, as follows; 


- 1) The Kingdoms of Prussia, Bavaria, Saxony & Wurttemberg. 


2) The Grand Dukedoms of Baden, Hessen, Oldenburg, Mecklenburg-Schwerin, 
Mecklenburg-Strelitz & Sachsen-Weimar. 


3) The Dukedoms of Anhalt, Braunschweig, Sachsen-Altenburg, Sachsen- 
Coburg-Gotha & Sachsen-Meiningen. 
4) The Earldoms of Lippe, Reuss a L., Reuss j.L., Schaumburg-Lippe,Schwarz- 


burg-Rudolstadt, Schwarzburg-Sondershausen & Waldeck-Pyrmont. 


5) The Free and Hansa-towns of Bremen, Hamburg, Lubeck, & Elsass- 
Lothringen. 


The Constitution of the German Reich from l6 April 1871 was very much 
like the Constitution of the North German Bund of 16 April 1867, which gave 
the President of the Bundes“, the King of Prussia, the new title of "German 
Emporer" (Article 11.) All the armies of the German States became one Army 
under the Emporer (Kaiser). The Regiments were to have consecutive numbers 
throughout the whole Army. (Article 63). u 


Units were set up through military conventions between Prussia and the other 
States. The units of Sachsen-Weimer, Sachsen-Altenburg, Sachsen-Coburg-Gotha, 
Sachsen-Meiningen, Schwarzburg-Rudolstadt, Schwarzburg-Sondershasen, Anhalt, 
Lippe, Reuss, Schaumburg-Lippe, Bremen, Lubeck, Hamburg, Oldenburg & 
Waldeck-Pyrmont were taken into the Prussian Army in 1867, Baden in 1870, 
Braunschweig in 1886. The troops of Mecklenburg were incorporated in 1867 
and those of Hessen in 1871. The troops of the Kingdoms of Saxony and 
Wurttemberg had their own War Minister and General Staff and constituted 
one Army Corps. The Army of the King of Bavaria was an independent part 
of the German Army, after a pact between the North German Bund and the 
King of Bavaria, dated 23 November 1870. The King commanded the troops and 
only in time of general war did it revert to the command of the German 
Emporer. 


The uniforms of the German Army followed the cut and design of the 
Prussian Army, but the Commanders of the different State Armies could change 
the color of the distinctive insignias. 


The cloth and accessories of the Officers, Medical Officers, Veterinarians & 
Warrent Officers, and enlisted personnel were ordered through the War De- 
partments of Prussia, Bavaria and Wurttemberg. 


The German Army was comprised of contingents whose uniforms and in- 
signia were different than the Prussian Army—but they were the same in 
formation, organization, arms and commands, in the instruction of the men 
and qualifications of the Officers. 


In 1897, it was directed that all troops would wear the black, white and 
red German National colors as well as the colors of their own state. Those 
colors were worn in the form of a small rosette which was worn on the front 
of the field cap (feldmutz) and on the sides of the helmets and shakos. 


In 1915 a new Field & Peacetime uniform was introduced, to be worn by all 
the German Army troops. 


The new uniforms for the Officers, Functionaries and Enlisted personnel of the 
German Army were adopted on the following dates by the following states; 
By Prussia on 2l September 1915; by Wurttemberg on 10 October 1915; by 
Saxony on 9 Novembre 1915; by Bavaria on 31 March 1916. These were the 
uniforms most frequently seen during World War 1914-1918. Typical examples 
of these are herewith illustrated. 


ATTENTION 


Certain sections appearing in this book are facsimile reproductions taken 
directly from two phamplets issued by the SECOND SECTION, GENERAL 
STAFF, American Expeditionary Forces. Chaumont, France. | Sept., 1918. 
They were issued for the information of our troops in how to use captured 
German equipment against its former owners. These are the sections to 
which this applies. Abbreviations; Marks on German Fuzes; Certain parts 
from the Trench Mortar and Field Artillery Sections. The Grenade Section is 
reproduced from a book issued to the Canadian Expeditionary Forces in 
1918 entitled "The New Platoon Instructor''. 


CONFEDERATION COAT OF ARMS 


The North German Confederation in October 1867, originated the first 
German National flag. It consisted of a horizontal tricolor of black at the 
top, white in the center and red at the bottom. The red and white represented 
the old Hanseatic League, the black and white came from Prussia. 


When the German Empire was formed in 1871, the Imperial flag, with black 
eagle was introduced and survived until the Republic was formed in 1919, 
after the conclusion of the War 1914-1918. 


In 1897 all troops were issued a unified national insignia, the black, white 
and red rosette, which was worn together with their own state insignia. 


VI 


ABBREVIATIONS USED IN CONNECTION WITH GERMAN 
ORDNANCE AND AMMUNITION. 


Meaning | English equivalent. 


Of old pattern. 
Percussion fuze. 


Abbreviation. 


ора RR Incendiary shell. 
AN ..|Bronze mortar. 

.| Base fuze. 
1892 pattern. 


Dopp. 4 "Doppel-Zuender. ............. Time and percussion fuze. 
Be Elsen -Cent rierung. With rear driving baud only. 
f. 10 em. K.. fuer 10 cm. Kanone For 10 centimetre gun. 
E.H.Z Sensitive, 4 e., instantaneous 


howitzer fuze. 

Scrsitive, 4. е., instantaneous 
gun fuze. 

F bpb. . Fliehbols en Centrifugal bolt. 


Fliehb.. . 
Fest... EM lv Pm Fortress. 
F. Gr.. .|Field gun Н.Е. shell, 
FH... å + | Field howitzer, 
F. K.. Feld- Kanone. Field gun. 
F. Patr Feld- Patrone Field gun cartridge (fixed am- 
munition), 
Кр.02......... Fuellpulver 02............... 1902 pattern explosive (T. N. T.). 
60 40 
Ер. — ....... [Fuellpulyer—................ Amatol —- i. e., 40 per cet, 
40 60 
ammonium nitrate and 60 per 
cent. T. N. T. 
(estes 3853 o cows oiu patu po H. E. shell. 
Gel.. V ° AAA Loaded. 
APRES А Gun. 
Gesch.. Geschoss. . Projectlle. 


Gun factory. 
. [Shell factory. 


H. E. shell. 


1888 pattern explosive (picric 
acid). 

Granat-Zuender.............. Tuze for H. E. shell. 

· · |Haubitz-Granate ..|Howitzer shell. 

. |Haubitz-Schrapnel... . .|Howltzer shrapnel. 

. |Haubitz-Zuender.. .. . |Howitzer fuze. 

On casemate mounting. 


Geschuetz-Fabrik. . Р 
Geschoss-Fabrik...... 
Granate-Geschoss. . 


Enslish equivalent. 


Abbreviation. Meuning. 


. Па Panzerla fette. 
in Rad-La fette. 


On shielded mounting. 
Ou wheeled carriage. 


in Kuestenlafette............ On coast defence mounting. 


In Sehirmlafette............. On carriage with overbean 
shield. 
IKE EOM Innen-Zuender Internal fuze (naval). 
„|Капопе........ > Gun. 
... Kuer zer. . Shorter. 
777 IKattaetsche.. 2.0... 56... e ee Case Shot. 
Kartusche... Cartridge. 
Kanonen-Granate Gun shell. 
Kanone In Ilnublitzlafette.....|Gun on howitzer mounting. 


.|Cap (to cover fuze). 


Est... Coast (defense). 
Kst. H. .|Kuesteu-Haubitze. Coast defense bowltzer. 
Kst. K.. ;|Kuesten-Kanone............. |Coast defense kun. 
Kst. Mrs.. .|Kuesten-Moerser............. (ast defense mortar. 
К. 2.... ...|Kanonen-Zuender. einn fuze. 
esie sre ае AS Kopf-Zuender................|Nose fuze (navali. 
...|kurzer Boden-Zuender......... Short blast fuze. 
....|langer Boden-Zuender... Long blast fuze. 
icht (e-er) . |Light. 
Lang or Laenger............ Tovg or longer. 
lange Brennlaenge........... Long-burning (fuze). 
ss ¡ADECCO vc io e xw Long shell. 
.JLeuchtgeschoss-Zuender.......|Fuze for star shell. 
Langer Kanonen-Zuender...... Long fuze for gun. 
leichte Nachrichten-Mine...... Light «Minenwerfero message 
shell, 
1. Spr. М...... leichte Spreng-Mine.......... Light | «Minenwerfer» H. E. 
shell. 
1. W. M. Zur. . Jleichter Wurf-Mine-Zuender....|Fuze for light «Minenwerfer» 
Mantel-Kanone......... shell. 
L/3.1, ete..... Used in the nomenclature of guns to indicate that the 
length is 40, ete. calibres, 
L/40, etc...... Used In the nomenclature of projectiles to indicate that the 
length is 3-1, ete calibres. 
Mdlebb........ Mundlochbuexcbse............ Old pattern type of fuze. 
Malchf.. . |Munilochfutter... saine. 
m.Ozdg. .. mit Oberzuendung. ....[With overhead ignition, 
m.P... mit Panzerkopf....... .... [With armour-piercing head. 
Mrs. "E „|Моегвег...... ...... Mortar. 
Mtl. Kee Mit Verzoegerung............ Jacketed дип. 
М. V. or m. V.. mit vorderem Fuehrungsring..|With delay action. 
m.v.F..... .... mit Verzoegerung and Klappe | With forward driving hand. 
m. V. u. K sicherung . [With delay action and centrifa- 
Minenwerfer. gal safety device. 


MW tiara rr sa neuer Art ..|«Minenwerfcr» (trench mortar). 

n/A. or n.A....|Ohne Verzovgerung. Of new pattern. 

О.У. or o. V... . neuer ForM................. Of new shape. 

NEM ap eigen .|ohne Aufschlagnuendung...... Without percussion system. 

MALA Ed Without delay action (non-delay 
artien). 


Powder (usually black powder). 
Cartridge (fixed ammunition). 
evolver gun. 


Le oisi rere 
Рапопе..... 
Revolver-Kanone... 
Ring- Kanone [Sun with chase rings. 
Schwer (e-et 2... . Meavy. 

143 Sekunden... азы 45 seconds, 


ЯЯ SCHFA 0119 uu irs pass EY Shiapnel. 


Sekuuden e066. ........ [Seconds 


Abbreviation 


Meaning. бихи equivalent. 


АЕ Е С. Senellade-Kanůan . Q.F. zun. 
SC 21222271 ]Spreng-Granate.............. H.E. shell. 
Sprenggranatenzuender mit Fuze with centrifugal safety 
Klappensicherung device for H.E. shell. 
Тигт-Нашиге............... Howitzer in turret. 
Turm-Kanone................ Gun in turret. 
Unterricht.. Instructiona!. 
IS «uenti Aa wa Practice. 
Uebunesgranate Practice shell. 
Uebungs-Ladung ..|Practice charge. 
Umsgeeender or umgearbeltet . .| Converted 
1 SE ee 5 1892 pattern converted. 
.|Verzoegerung Delay. 
„ ЈУегзисћв.......... ...| Experimental. 
Verstaerkt..... . | Strengthened. 
Verkuerzte Kammerhuelse .|Shortened central tube (of 


for smooth bore «Ainen- 
Fuze for medium «Minenwerfer» 


Fuze for heavy «Minenwerfer» 


shrapnel). 
Mrets 27225 € за . " 
NIC Vorstecher A e ГГ Safety pin (on fuze). 
Vorst. e 
e NOUIS Wurf- Mine. Trench mcrtar projectile. 
Dis Su yu 
a TANDO s eset ба а аа Fuze. 
Жай» ы viens Zuendun gg.. ͥ Enzo. 
Zdldg.......... 2лепаіадицЕ................. Vxploder. 
Z. gl. W. MMW. Zuender glatter Wurf-Mine... Fuze 
wrrfer» shell. 
I. m. W. VL. Zuender mittlerer Wurf-Minc... 
shell. 
Z. s. W. MW. Zuender schwerer Wurf-Mine.. 
sbell. 
Z. s. u. m. W. M.. . Zuender schwerer und mittlerer Fuze for 


Wurf-Mine. 


heavy and medium 
«Ninenwerfer» shell. 


ABBREVIATIONS FOR UNITS 


Bayern oder Bayerisches 

Bayer. Infant-Lieb-Regiment. 

Bayer Schweres Reiter-Regiment. 

Eisenbahn-Regiment. 

Garde-Curassier-Regiment. 

Garde-Dragoner-Regiment. 

Garde-Feld-Artillerie-Regiment. 

Garde-Fusilier-Regiment. 

Garde-Fuss-Artillerie-Regiment. 

Garde-Grenadier-Regiment. 

Garde-Grenadier-Regiment Konigin. 

Garde-Grenadier-Regiment Konigin 
Elisabeth 

Garde-Husaren-Regiment. 

Garde-Jager-Bataillon. 

Garde-Pionier-Bataillon. 

Garde-Regiment zu Fuss. 

Garde-Schutzen-Bataillon. 

Garde-Train-Bataillon. 

Garde-Ulanen-Regiment. 

Kaiser Alexander Garde-Grenadier- 
Regiment. 

Kaiser Franz Garde-Grenadier- 
Regiment. 

Regiment Garde du Corps. 

Sachs Carbinier-Regiment. 

Sachs. Garde-Reiter-Regiment. 
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Bavarian Life Guard Regt. 
Bavarian Heavy Cavalry 
Railroad Regiment. 

Guard Armored Cavalry 
Guard Dragoon Regt. 
Guard Field Artillery Regt. 
Guard Rifle Regt. 

Guard Foot Artillery 
Guard Grenadier Regt. 
Guard Gre. Regt. Queens 


Guard 
Guard 
Guard 
Guard 
Guard 
Guard 
Guard 


Hussars 
Sharpshooters Bn. 
Engineers Bn. 
Foot Regt. 
Sharpshooters Bn. 
Supply Bn. 
Lancer Regt. 


Kaisers Body-Guard Regt. 
Saxony Carbine Regt. 
Saxony Guard Cavalry Regt. 


Above are shown the abbreviations used by the German Army to simplify 
the designation of various units. These will be found marked on the various 
pieces of equipment such as rifles, helmets, sabers, bayonets, and many pieces 


of individual equipment. 


MATERIAL OF GERMAN FUZES. 


The materials used in several German fuzes have been analysed 
and the following are some typical results of the analysis :— 


Fuze bodies of brass, 


l. W. M. Zdr. 2 Dopp. Z. 15. 


Fuze ... T" .. H.Z. 14. Gr. J. 92. 


I AFG 
Manufacture i 1915. 


Jutis 


Manu- 
facture 


Lead 820 
r 2:54 
Ti" E 
Zino 1:42 
lron 17 
Silicon . 0-76 
Alumiofum) 91- 03-44 
Manganeso 0-03 
Magnesium NI 


Zinc fuze body. Zinc fuze body. 


Fuze ER.Z. 17. I.. K. J. 11 Gr. 
Manufacture A. EK. ei. 1917. Sb. 1917. 
Iron 98-81 Zinc el 907 91:42 
Carbon 0:36 Copper... 48 4:26 
Silicon 0-06 Aluminium 8-3 8-08 
Sulphur 0-05 Iron ... (гасе 0-21 
Phospborus 0-08 Load s 1:08 
Manganese 69 dee 


MARKS ON GERMAN FUZES. 


Practically all German fuzes are clearly marked with the 
designation of the fuze (which includes the year of introduction), 
followed by the distinguishing letter or mark of the establishment 
where it was manufactured and the year of manufacture. For 


example, 
E. K. Z. 17. 
A. E. G. 17. 

This stands for Empriudlicher Nanonen-Linder, 1917. Allgemeine 
Electricitáta-Gesellnchaft, meaning “instantaneous gun fuze of the 
1917 pattern, manufactured by the General Electrical Co. in 1917.” 

In addition to these marks, most fuzes have a factory weries 
number, e.g., * 14le" on the above-mentioned fuze. 


Manufacturers' Marks.— 

Fuzes are manufactured at arsenals, and also by a very large 
number of private firms, 

Manufacturers marks play no part ia the identification uf 
shells and guns, but a few of the better-known trade marks are 


Dr. = Dresden. 
J. =  Ingoldstadt. 
L. =  Lubenstadt. Arsenals. 
Sb. = а 
Sg. = Siegburg. 
Sp. — Spandau. 
A. E. G. = Allgemeine Electricitits-Gescllachaft. 
B. =  Bergmann-Dvnamnos, Berlin. 
D.W.M. = Deutsche Waffen und Munitions- 
Fabrik. 
Kr. = Krupp. 
Ф, = Ludwig Loewe & Co., Berlin. 
M.A.N. 
ot = Maschinen Fabrik Augsburg-Niirn- 
ANONA berg Aktiengesellechaft. 
N.S.U. = Neckarsulmer Gesellschaft. . 
R.F. = Remscheid Fabrik. Private 
R.M.F. firma. 
=i = Rheinische Metallwaren und 


Maschinen Fabrik. 


R. Stock & Co. ј German firms. 


Sinison 
S.N. = Steffens Nölle, Essen. 
$e. —  Niemens-Martin. 


KM = Siemens-Schuckert. 


Grevu cap 
Green cap 


Green cap 
All green geg \ 


Groen and yollow . 
Yellow cap 


Cap painted red and * oro | 
after the designation | 


Red cap geg ege 
“Fb.” or . Flichh.” after f 


tlie designation 
* o, Ag." after tho designation 


„ umg "after the desiguation| Dopp 


* K. 15" after the deniguation 


* nbovo tho dosignations 
„Ig. Bd. Z. 10" and 
“kz. Bd. Z. 10" 

"n A.“ or “n/A.” 
the deniguat iun 

“LB.” after the desigua- 
tion 

I 
| 


„Gr.“ as part of the denig- 
nation 


T on cap of fuze ... 


“ K.” on time ring 


` “ 
G. B. 


| Gr. Z. 04 ... 


J K. Z. 11 Gr. 


«| Dopp. Z. 9? 


| A. Z. II. . 


Fuze. 


Dopp. Z. 9£ ly. 
Brig. 


HZ 14... 
F. A. Z. 17... 
H. II. 4. 17... 
tir. Z. 14.4. 


“UZ. 14 Fh. 
H.Z. 14 Vorst. 
K. Z. 11 
Gr. Z. 14... 
Gr. 2. 14 n..l. 


H.Z. 14 Гога. 
1. Z. 14 


Dopp. Z. 9? dg. 
Bin o. Az. 


. Z. 16 i. 
Dopp. Z. 92 K. 16 


Bd. Z. 10 ... 


"N 
NL 
Мые 

ke. 

* 


2 


888882 
ммК: 
~ ~ 


dd > 
SN М 
I 
< 
з 
> 


88 


` 
d D ... 


Dopp. Z. 98 wJ.1.... 


AM timo and per- 
6ussion fuzes. 


...| Detonator iu 


t 
) 
"€ | Long-burning fuze. 


Signitication. 


.| Body of fuze made of zine 


and iron (Kisenarmieruny). 
Time riugs graduated up to 
12 (?) seconds. 


.| ** Green Cross " yas shell. 
ii | * Yellow Croes " gas shell. 


| * Green Cross” gaa shell. 
.| Fuze for A.A. shell; with- 


out percussion system. 


! ` 
ў | Detouator of superior 
"Ir quality. 


. Ulamplog device for time 


ing. 


M 
SS Weiten = centrifugal 


bolt to secure pereussion 

| pellet. 

Ohne Aujschlagzündung=-no 
percussion arrangement 
(only for use against air- 
craft). 

Variation of. 

Fanployment mamo ан (ог 
Dopp. Z. 98 f. 10 cm. К. 

i percussion 

pollet. specially protected, 


Of now desigu. 


Simplified type of “uni 
versal shell” fuze for 
H.E. shell. 


T N Gan sholl. 


Kurtätache-=Setting mark 
for сане nhot effect. 


‚| Rettiug marks: 


Q.=-Granate or H.E. effect. 

8.--Nekrapuel or shrapnel 
effect. 

Cross = aotting mark for 
percussion effect. 


Dintinguinhing mark stamped on all shells and 
(икен of naval origin. 
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THE PRUSSIAN NEEDLE GUN 
(Das Zundnadelgewhr) 


A German national, by the name of Nikolaus V. Dreyse, 
(b. 1787. d. 1867), was the inventor of the needle gun 
(Zundandelgewhr) which was adopted by the Prussian Army 
in 1841. In the early 1800's Dreyse was in the employ of a 
Paris gun manufaceurer named Pauly, who developed a 
very primitive fulminating paper device which detonated 
upon friction. 


In the year 1815 Dreyse left the employ of Pauly and did 
considerable work on his design of a breech loading weapon, 
based upon the principle of utilizing the Pauly friction ful- 
minate priming device. In 1827 he submitted to the Prussian 
War Minister his invention, which was not favorably con- 
sidered. However in 1840, Frederick William IV, was favor- 
ably impressed with the merits of Dreyse's weapon and it was 
adopted for use of the Prussian Army. 


The cartridge was of the combustible type, being formed 
of a paper envelope containing a egg shaped lead bullet, 
set in a papier-mache sabot. This sabot had a cavity im- 
pressed in its base end, into which was inserted a fulminat- 
ing wafer. The black powder charge was contained in the 
base of the envelope. The envelope was tied shut at its 
upper end, over the bullet and in use the whole cartridge 
was inserted into the breech of the weapon, the bolt handle 
then was closed and upon squeezing the trigger the firing 
pin (a long needle-like stem) pierced the base of the paper 
envelope (cartridge), passed through the powder charge, 
impinging into the fulminate wafer in the base of the sabot, 
thereby causing ignition of the powder charge. 


There were a number of various models of this needle 
gun used by the Prussian Army, including pistols operating 
upon the same principle. 


The needle gun gave satisfactory service in the Austrian 
War of 1866 and to considerable larger extent in the 
Franco-Prussian War of 1870-71. 

Soon after the close of the latter war the German mili- 


tary minds turned to the metallic cartridge weapon of Paul 
Mauser, which was adopted as the Model 1871. 


NOS AIGAIN NYISSQüUd AHL JO NOILOSS- '914 


NAD-IATAJAN NVISSIAIA—1 914 


Zündnadelgewehr Mod. 1841 


12 


THE PRUSSIAN NEEDLE GUN 
(Das Zundnadelgewhr) 


Zündnadelgewehr M/41 (24). 
Senkrechter Durchſchnitt (Schloß abgedrückt). 


NS ШЕ ` See See 
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WMadeljeaft mit Zünd— y Abzugsfeder. 


nadel. (9! Abzugsſtollen. 
b Nadelbolzen. h Kammer. 
„ Schlößchen mit A Kammerboden. 
e! Danmenjtollen. Laufmundſtück. 
d alte, k Abzugsſtange mit 3 Druck- m Luftkammer. 
d! Achtkant. паўеп #1, £2, k”. n Kammerknopf. 
e Wabelrobr. Lauf. 0 Warze. 
f Zperrfeder. UMutterqewinde für die эй іе. р Hülſenanſatz. 


Zündnadelpatronen 1 Patrone M 1847 — 2 Patrone M 1855 — 3 Patrone M 1872 
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PERCUSSION CAP NEEDLE GUN—MODEL 1841 
Longitudinal cross section 


PRUSSIAN NEEDLE GUN 


a. Needle shaft with percussion needle. 
b. Needle bolt. 
c-cl. Small lock with thumb screw. 


d. Sleeve 
dl. Octagonal. ` 
e. Needle barrel. 


£. Safety spring catch. 
g. Trigger spring. 

gl. Trigger sear. 

h. Chamber. 

hl. Chamber base. 

i Chamber neck. 

К. Trigger with three trigger notches, КІ, k2, КЗ. 
l Barrel. 

1-1. Screw for barrel seat. 
m. Air chamber. 

n. Bolt knob. 

o Bolt shoulder. 

p Bolt stud. 


Zündnadelbüchse M 1865 
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MODEL 1871 


Immediately after the close of the Franco-Prus- 
sian War, in 1871 the Imperial German Army re- 
armed its troops. This rearmament was contemplated 
just before the start of hostilities, but the War de- 
ferred the plans. 

It was apparent to all observers that in rifles the 
French were greatly ahead of the Germans in the 
War. The French weapon was a Chassepot, single 
shot, bolt action weapon. Its effective range was far 
in advance of the German Needle Gun. 

The German Small Arms Commission together 
with the Mauser Arms Factory took the design of the 
Chassepot and incorporated in it the improvement 
suggested by the Mauser Factory, which resulted in 
an arm superior to the Chassepot. This improvement 
was a new design of the bolt and of obtaining obtura- 
tion. 

This weapon was of 11.0 m/m (0.43") in calibre, 
had a total length of 1.33 meters and weight 4.5 k/g. 


MODEL 1873 


The German Army had captured many of the 
French Chassepot's during the War, so in 1873 they 
converted these weapons for the use of their Cavalry, 
making them into a musketoon with a total length of 
1 meter and a weight of 3.8 k/g. 

The breech mechanism was altered to use the Model 
1871 cartridge. 


Bayrisches Podewils-Gewehr mit Haubajonett 
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Das Infanteriegewehr М 71. 


Senkrechter Schnitt durch das Gewehr (O. 
Schloß geſpannt und geſchloſſen. 
pt e 


CH 


„ = = LE — 
= SEN J ES 


n 


Lauf. d? Naje. 
а! Patronenlager. Schlößchen. 
b Hülfe. f! Nut für den Abzugs⸗ È Spitze. 
b? Erweiterung der Hülſen— federſtollen. k Abzugsfeder. 
bohrung. f? Schlößchenleitſchiene. 4! Abzugsfederſchraube. 
Kammer. Sicherung. k? Abzugsfederſtollen. 
el Raft für die Schaufel h Schlagbolzenmutter. 13 Abzugsſtange. 
der Sicherung. i Schlagbolzen. 1 Verbindungsſchraube 
WVerſchlußkopf. i! Teller. т Kreugzſchraube. 
d? Eindrehung und 72 Blatt. ^ Entladeſtock. 


Die Patrone 71. 


Н Patronenhülſe. 
а Pulverraum. 
b Schweifung. 
Geſchoßraum. 
GHülſenboden. 
e Hülſenrand. 
Zündhütchen. 
Pulver. 

À Wachspfropfen. 
i! | 
i? | 
k Papierumwicklung. 
L Geſchoß. 
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Kartonblättchen. 


>т роо эш 


THE INFANTRY RIFLE, Model 1871 


Longitudinal cut through the rifle. (4) Cocked, 
ready to fire. 


Barrel. 

Chamber. 

Receiver. 

Bolt channel. 

Bolt sleeve. 

Rest for safety offset. 
Bolt head. 

Screw. 

Nose. 

Sear nose. 

Small lock. 

Safety housing. 
Safety. 

Cocking nut. 

Firing pin. 

Flange. 

Head. 

Point. 

Trigger spring. 
Trigger spring screw. 
Sear. 

Trigger. 

Front guard screw. 
Rear guard screw. 
Ramrod for cleaning. 


CARTRIDGE (1/1) 


Karabiner M 1871 


Cartridge case. g. Powder. 
Powder chamber. h. Wad. 

5 оа il- Cardboard disk. 
Cartridge раба. i* Cardboard disk. 
Cartridge rim. k. Paper covering. 
Primer cap. 1, Bullet. 


MODEL 1871/84 


In Germany the Commission for the trials of Small 
Arms at Spandau, by their continual experiences and 
comparative trials on all the innovations which ap- 
peared from time to time in military rifles combined 
all the advantages of the fine qualities to be found 
in a repeating military rifle for Infantry use. 

Furthermore they were well aware of the ever 
present danger of a European War, pointing out to 
them the necessity of providing promptly a repeat- 
ing weapon for their troops. 

The advantages of a small bore weapon (under 
11.0 m/m) were well known and had always been 
of the first consideration, but they did not act upon 
this matter due to the fact that the constant danger 
of War absolutely demanded a uniformity of muni- 
tions of the Model 1871. 

Under these conditions the construction of the im- 
proved Model 1871 weapon were made. 

The improvement consisted of placing in the 
channel of the stock a tubular magazine which lay 
below the barrel. It would accommodate eight car- 
tridges, and was fed by a spiral spring self-contained 
in the magazine tube. 

Officially this weapon was known as "Infantry 
Rifle, Model 1871/84". 

The calibre remained 11.0 m/m, the weight was 
4.6 k/g. The length 1.4 meter. 


Bayrisches Werder-Gewehr M 1869 


18 


Mehrlader Mod. 1871/84 
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INFANTRY RIFLE, Model 1871-84 
Lock fired, and set for magazine fire. 


a. Rifle barrel. 

b. Receiver. 

bl. Tang. 

b2. Groove for bolt head. 
c. Bolt. 

c5. Safety catch. 

d. Bolt head. 

dl. Nose of bolt head. 

e. Extractor. 

f. Firing pin nose. 


fl. Firing pin groove. 
f3. Safety housing. 

g. Safety. 

gl. Nose of safety. 
g2. Safety spring. 
g3. Wing of safety. 
h. Bolt nut. 

hl. Nose of bolt nut. 
1. Firing pin. 

kl. Trigger spring. 


k2. Sear. 
k8. Trigger. 
l. Spoon. 


ll. Spoon tiller. 
12. Spoon beak. 
m. Magazine. 
n. Stop handle. 
p. Wedge. 


NOTE: For better understanding the ejector is shown 
completely in spite of the fact that it is bi- 
sected by longitudinal cut just in a few spots 
on its left. 
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GEWEHR, MODEL 1888 


In 1886, France introduced the Lebel rifle, which 
was the first weapon of a World Power to be of a 
small calibre, 8 m/m (.315). 

This was the start for the rest of the Powers to 
adopt a small bore weapon. The Mauser plant made 
the model later known as the “Gew. 88.” 

This was a 7.91 m/m bore (.311). 

This arm used the Mannlicher patented magazine 
which required a special clip to hold the charge of 
five cartridges, and was an integral part of the maga- 
zine system, only falling out through an opening in 
the bottom of the magazine when the last cartridge 
had entered the chamber. 

During the latter part of the World War, when 
Germany was hard pressed for weapons, many were 
changed to use the Mauser type of clip. 

This arm was made in two sizes, the long rifle 
with a barrel length of 30 inches and the carbine 
with a barrel length of 18 inches. The rifle took a 
bayonet while the carbine did not. 


Gewehr 91. Karabiner 88 ist formgleich, bat aber keine Zusammensetzvorrichtung.) 
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Tas Gewehr яя (G. 88). 


Senkrechter Längenſchnitt. 
(Verſchluß nach dem Einſetzen eines Patronenrahmens.) 


Schlagbolzen Kolben 
Schlagbolzen · : 


Sicherung mit Feder 


{ -----* Kolbenhals 
Shlößhen E 
Kammer 
&uopf -~ Kreuzſchraube 
sees mit Röhrchen 


г» Abzugs · 
vorrichtung 


NS 


Schlagbolzenfeder 


МЗ 


-Abzugsbügel 
Druckſtück des 
Rahmenhalters 


очень Ў РЫ. met 


NS 


Kammerbahn 
-- Patronenträger 
fpatroneneinlage .-— 
Zubringer, 
loner Seit 
u Ea ii y 7} 3nbringer- Verftártung 
Hülfentopf -NY ` GefdjoBanlage 
Multergewinde für den Lauf N 4 
Gewinde für ben Laufmantel -f N Druabolzen mit Feder 
S 
Patronenlager ` -— Berbindungs{draude 
N 
NC 
Sm 
N 
N 
N 
N 
Lauf 
Ñ 
Laufmantel — Schaft 
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GEWEHR, MODEL 1898 


Advancement in the art of arms manufacturing 
had so far developed that as early as 1893 the Mauser 
Plant had developed an improved rifle which was 
later adopted as the standard arm of the German 
Army. It was officially known as “Gew. 98" and so 
stamped on the left of the receiver. 


The principal features of improvement were in the 
flush magazine, the new type clip for loading and 
the bolt which was now in one piece. , 

This arm was made in three sizes, the rifle with a 
barrel length of 30 inches, the carbine which was 
really a short rifle with a barrel length of 24 inches 
and then the real carbine with an 18 inch barrel. The 
long carbine in appearance closely resembled our rifle 
officially known as U. S. Rifle, M 1903. 

The illustrations give a good idea of these arms to- 
gether with the various attachments applied to them. 

These attachments consisted of a breech cover, a 
telescopic sight for sniping, a muzzle cover and a 
twenty shot magazine. These were used on different 
rifles as their uses required. 

During the World War these weapons were made 
by many contractors as well as in the various gov- 
ernment arsenals and the Mauser plant. They can be 
distinguished by the name of the maker which is 
stamped on the top of the receiver. 

Another use for some of these long rifles was for. 
throwing the stick grenade and to do this the bore 
of the arm was enlarged for a distance of four inches 
from the front end of the piece, so the stick could be 
slid into the gun. It was fired by a blank cartridge. 

Mention should be made of the fact that the Ger- 
mans used the arms captured from their enemies and 
in many cases made cartridges for these weapons. 
They put an adapter on the muzzle of these weapons 
to use their own bayonets. 
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AUTOMATIC PISTOLS 


During the late War the German Army employed 
several different makes of automatic pistols in the 
service. 

The Luger “Parabellum” in a 9 m/m calibre. 

The Mauser in 7.63 m/m (both long and short types). 
The Bayard in 9 m/m. 

The Browning in 9 m/m, both long and short type. 
The Walter in 6.35 m/m. 

The calibres ranged from 9 m/m to 6.35 m/m. 

In the service the Officers of all the Arms, the 
under officers, the machine gunners, the buglers of 
cavalry, were all armed with the automatic pistol, 
Model 1908. 

The bicycle troops and the telegraph troops, of the 
Infantry were armed with the carbine, Model 1898, 
with the bayonet 98/05, type. 

In the Artillery, of the field, the troops were armed 
with the sabre bayonet and either the revolver or 
pistol. The mounted troops with the artillery sabre 
and the revolver or pistol. In the foot artillery the 
troops were armed with the carbine, model 1898 and 
the sabre bayonet. The non-commissioned officers and 
the artificiers with the automatic pistol. 

The Cavalry troops were armed with the lance, the 
carbine and the bayonet. 
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GERMAN BERGMANN MP-18 


The first successful submachine gun ever developed by the 
Germans. 


29 


MAUSER MILITARY PISTOL 


MILITARY 
MAUSER 
7.63MM 


A з? 
(a 


5 


| 


THE MAUSER MILITARY PISTOL 


The German Army troops have used the Mauser, Model 1898 
automatic pistol, chambered for the original Mauser bottle-necked 
cartridge of 7.63 m/m caliber, since it was introduced. This weapon 
was the first automatic pistol to see official use in any armed forces. 

The Prussian Army also used these pistols chambered for the 9 m/m 
Luger cartridge and less frequently for the Mauser 9 m/m cartridge. 
Those pistols chambered for the Luger cartridge usually carry a large 
figure 9 impressed into the wooden grip of tho stock and this figure 
is generally stained red for ready identification. 

The Mauser pistol was designed and patented by the famous Waffen- 
fabrik Mauser of Oberndorf am Nekar. (Wurttemberg). 


MILITARY 
MAUSER 
9MM LUGER 
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THE LUGER PISTOL 
(Parabellum) 


A Connecticut Yankee, Hugo Borchardt by name, was the 
inventor of a commercially successful self-loading, automatic 
pistol, together with the cartridge to go with it. lt had a 
toggle-locked breech mechanism and a detachable box 
magazine located іп the stock. It took its name from the 
inventor. 


Hugo Borchardt was unsuccessful in interesting American 
capital in his weapon. He then proceeded to Germany 
where he obtained employment as an engineer with the 
famous weapons factory of Ludwig Loewe & Company 
located in Berlin, who were then engaged upon Mauser rifle 
production. 


In 1893 Borchardt's automatic pistol was put into produc- 
tion and marketed. Mr. Borchardt had as one of his assistants 
at the Loewe factory a Georg Luger, a talented weapons 
designer in his own right, who redesigned the Borchardt 
pistol, producing the first of the famous Luger (Parabellum) 
pistol models (1900). The caliber was 7.65 m/m. In 1902 the 
German firm of Deutsche Waffen und Munitionfabriken 
(D.W.M.) manufactured the newer Model 1902 pistol, that 
was chambered for a new cartridge of 9 m/m caliber with 
a rimless case. The weapon was then designated as the 9 
m/m Parabellum. An improved model appeared in 1904, 
which the German Navy adopted as their official sidearm. 
In 1906 a new model appeared having a coiled main spring 
instead of the former flat main spring of the earlier models. 
Н was not until 1908 that the German Army officially 
adopted this weapon. When it did it was designated 
PISTOLE '08. + was in 9 m/m caliber. All Postole '08 issued 
to the German forces during World War 1914-1918 were 
manufactured either in the D.W.M. factory or at the Royal 
Arsenal of Erfurt. 
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HISTORY OF GRENADES 


Grenades are of great antiquity. They were used in 1427 
at the siege of the fortress of Casalmaggiore on the River 
Po, where the defenders threw bottles filled with gun- 
powder, a primitive form of grenade. They were largely 
employed during the seventeenth and eighteenth centuries. 

In 1665, during the reign of Louis XIV., grenades were 
carried in a pocket called a grena-diere, and it soon followed 
that picked soldiers who scoured the country in advance of 
the line of march became known by the name of grenadiers. 
At first there were only four grenadiers to each regiment of 
infantry, each of them carrying twelve to fourteen grenades. 
After the year 1670 companies of grenadiers were formed 
who a few years later were armed with muskets. 

The word grenade really means an explosive shell fired 
from a gun,.and this meaning survives in the German word, 
Granate. Grenade throwing as a drill was regularly prac- 
ticed in the English army until about thirty years ago. 

Grenades lost their importance during the Napoleonic wars, 
but were employed at Saragossa (1808-9), Antwerp (1832), 
and Sebastopol (1854-56). At the latter place the French 
threw some 3,200 grenades, while they were also employed by 
the Russians. The Russian grenades were about 4 inches in 
diameter, being made of cast-iron. Some were made of glass, 
and consisted of a bottle of special shape filled with gun- 
powder having a fuse attached to it. 

Hand grenades were used for close combat in the assault 
or defence of works. They were merely small shells made 
of castiron or thick glass containing an explosive fired by a 
fuse. They weigh about 3 pounds, and can be thrown by 
hand from 20 to 30 yards. 

This ancient engine of war had almost completely fallen 
into disuse amongst European armies until the Russo-Japanese 
War (1904-5), when it regained much of its old importance. 
It was found that the grenade was the only arm which could 
effectively reach the enemy in his trenches from a short dis- 
tance. They were first employed at the siege of Port Arthur, 


and became gradually the chief weapon for hand-to-hand 
fighting. 

The Russian hand-grenade consisted of old cannon-balls or 
rolled brass cases of quick-firing artillery cut into lengths of 
4 inches. They were filled with dynamite or pyroxil, and pro- 
vided with a fuse set to burn 15 seconds. The Japanese used 
ordinary tin preserve boxes or bamboo canes filled with 
about one pound of pyroxil, which was afterwards replaced 
by picric acid. An ordinary Bickford's fuse, consisting of 
flax treated with gunpowder, was used to ignite it. 


In the early stages of the war it often happened that the 
fuse burnt too long, so that a Russian grenade that had fallen 
among the Japanese was thrown back again before it had ex- 
ploded. At first the fuse was lit by an ordinary wick or match, 
but after some time a hole of peculiar shape was introduced. 


The Japanese soldiers carried the grenades in pouches hung 
by ropes round the neck, while a special wick was fastened to 
a belt round the body. This wick was lit before the attack, 
and used for igniting the grenades before throwing them. The 
Russians, who were great believers in hand grenades, estab- 
lished three great factories in Port Arthur capable of turning 
out a thousand daily. 
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Considering the experience gained during the _Russo- 
Japanese and the last Balkan war, it caused no surprise that 
as soon as trench-fighting commenced the hand-grenade re- 


appeared. | 

The modern grenade is very much like a miniature high ex- 
plosive shell. The body consists of steel or cast-iron, con- 
taining a charge of T. N. T. or other suitable explosive, and 
a detonator fired by a fuse, which is arranged to fire on 1m- 
pact, but can only do so after the grenade has travelled a 
certain distance. Premature explosion is thus practically im- 
possible. If a time fuse is employed, it must be so arrange 
that it can only become active after it has been thrown. Cases 
have occurred where the grenade exploded before it had been 
thrown, owing to the fuse acting too quickly. 


SPHERICAL GRENADE. 


Weight, 1 ІБ. 10 ozs. Can be thrown about 30 
yards. 
Description.—(See Plate 13, Figs. 1 and 2.) 

The body is spherical, about 3 inches in diameter, made 
of cast iron about 1/3 inch thick, and is filled with black 
powder or other explosive which does not require a de- 
tonator. The body is coated with varnish inside and out. 
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Composition 


GETS 
MT 


d 


Section Elevation 


Method of Ignition.—Combination of friction tube. 
lighter and fuse. The friction tube is fired by pulling out 
the wire in the direction of the axis of the tübe. A wrist 
strap, with a swivel hook, is usually provided. for this pur- 
pose. Time of burning, 7 seconds. A similar lighter 
which burns for 5 seconds is also provided. It is distin- 
guishable by the head of the fuse being painted red. 
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GERMAN GRENADES 
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MASCHINENGEWEHR (M/G) 
Machine Gun 


The German's experimented with both the Gattling 
gun and others, but decided that while they were 
suitable for fortifications and fixed positions, they 
were not adaptable to warfare of movement. 

In 1908, the German's decided that the gun in- 
vented by Maxim was best suited to their needs, so 
the machine gun known as the Model 1908 was 
adopted as standard. The arm shown in the second 
illustration was used very extensively in the late war. 

In 1915, the Germans appeared with a lighter ma- 
chine gun, made on the same action as the 1908 
model, but much lighter and could be operated by one 
man, also easily carried. This was known as the 
08/15. This gun was also water cooled. 

In 1918, appeared a still lighter gun that was air 
cooled. This was known as the 08/18. Its chief fault 
was due to the fact that in sustained fire it would 
rapidly overheat, so it was found expedient to group 
them in sets of three guns, firing alternately. 

The Germans also used both the Bergmann and the 
Madsen, both of which were in reality an automatic 
rifle. The Bergmann was made in the Spandau plant, 
as were the models 08 and 08/15. As a matter of fact 
many of the 08 were made in the D.W.M. plant too. 
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Der Gewehrwagen *) besteht aus Protze und Lafette. 


Die Gewehrwagenprotze nimmt Schießbedarf und 


Zubehör auf und dient zur Bef 


der Bedienung. 


örderung von 2 oder 3 Schützen 


*) Nach Berlin, Waffenlchre. 
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GERMAN MACHINE GUN ASSEMBLAGE 
Model 1908 


GUN PORTION 
Cover (water jacket). 

Case. 
Hand grip with trigger and safety. 
Cartridge feed. 
Front and rear sight assembly. 
Recoil spring assembly. 
Barrel. 


= e рн 


GUN SLEIGH 

Sleigh runner. 

Arm with spur. 

Leather pad to rest elbows. 
Slots for varying (m). 
Trunion. 

Empty cartridge catcher. 
Axis. 

Bolt head cover. 

Elevator bottom plate. 

Back tin plate bottom. 

Cross brace for runner arms. 
Sleigh prong with point. 
Leather grip for carrying. 
Spare lock housing. 

Spar parts case. 

Elevating mechanism. 
Elevating lever. 

Elevating joint bolt. 
Elevating joint bolt. 

Gun rest with slide and slide lug. 
Lock with release pin. 

. Top part of jacket clamp. 
Thumb screws. 

* According to Berlin Ordnance Manual. 


E S SY OE NN ADN 


The Machine Gun Cart.* The gun carriage consists 
of limber and cart. The limber carries ammunition 
and other supplies and has accommodation for two 
or three men of the gun crew. 
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Das deutsche Maschinengewehrgerät. 
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Anfangs- 
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Mündungsgeschwindigkeit im Durchschnitt 900 m 
geschwindigkeit (25 m vor der Mündung) 860 m, größte Schuß- 
weite (bei 3! ° Erhóhung) 4000 m, Durchschlagskraft gegen Sand 


und Erde auf 100 m 0 


, auf 800 m 0,35 m. 


90 m 
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GERMAN MACHINE GUN ASSEMBLAGE 
Model 1908 


THE M.G. ITSELF 

Cover (water jacket). 
Case. 

Hand grips. 

Cartridge feed. 

Rear sight assemble. 
Recoil spring, assembly. 
g. Barrel. 


њоро с} 


INSIDE OF CASE 
Sliding lock assemble. 


THE GUN SLEIGH 

h. Sleigh runners, with bottoms. 

i. Sleigh legs, with cross bar. 

k. Elevating mechanism with jacket brace. 


Top part of jacket clamp: 
Trunion lock. 

Jacket brace thumb screw. 
Elevating bars. 

Slide. 

Upper elevating bar. 
Lower elevating bar. 
Screw wheel. 

Housing. 

Hand wheel. 

Closing mechanism. 

VELOCITY OF BULLET leaving gun (muzzle velocity) 
on average 900 meters, initial m.v. (25 meters from 
muzzle) 860 meters, maximum range (at 31 degrees 
elevation) 4000 meters. Penetration against sand and 
earth at 100 meters 0.90 meters, at 800 meters 0.35 
meters. 


PSO ON AMR оюу; 


= m 
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MACHINE GUN,MODEL 08/15 
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MACHINE GUN,MODEL 08/18 


M. G 08/18 
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FLAMMENWERFER 


There were three distinct types of flame-throwers 
in use by the German Army. 

The first was a heavy (grof) mortar, installed in 
the trench. Range from 30 to 40 meters. 

The second was lighter (kleif) also installed in the 
trench. Range from 18 to 20 meters. 

The third was portable (Wx) and requires three 
men to operate and carry. 

The pioneers (engineers) supplied the men to 
operate these weapons. 


1916 TYPE GERMAN GAS MASK 
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General Characteristic of Minenwerfer. 


Antiquity of Trench Mortars. 

1. In principle, there is nothing new about Minenwerfer. 
The idea of using a comparatively small charge to lob a pro- 
jectile high in the air so as to reach an enemy near by, but 
sheitered from direct fire, is a very old one. Ever since the 
invention of gunpowder weapons of this sort have usually 
played a part in warfare whenever such conditions have 
obtained, that is in siege warfare. The liberal use of “Coehorns” 
during the siege of Vicksburg is a case in point. There was, 
therefore, nothing new or startling in their use by the Germans. 


Balkan War, 1912. 


2. It is said that the German officers who served with the 
Turkish Army against the Bulgarians in 1912-13 recognized the 
possibilities of such weapons at Adrianople and Chataldja, and 
it may have been on account of their reports that, before 1914, 
the Germans had already laid in a stock of them, and obtained 
considerable advantage by their use when trench fighting began. 


Comparison with French Trench Mortar Materiel. 

3. In general, the German Minenwerfer are lighter than the 
French pieces of corresponding calibres, have shorter ranges, 
and are furnished with recoil and counter-recoil systems. The 
Fluegelminenwerfer has been said to be a copy of the English 
9.2 inch trench mortar. 


Jnspection Books. 

4. The Germans print extraordinarily elaborate inspection 
books for individual minenwerfer which deal minutely with 
all the working parts of the piece as well as with the zero of its 
barrel. 


Accident Reports. 

5. They require reports to be rendered in great detail of all 
accidents that occur in handling the pieces. which frequently 
burst owing to the premature explosion of a projectile in the 
bore, especially the heavy and medium types. It has heen 
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stated by deserters that seven out of the twelve pieces of a 
certain minewerfer company burst in this way in a single day, 
during the operation of May 27.* 


Accidents Due to Cold. 

6. Accidents are also caused by the sensitiveness of the 
pieces to cold. From a captured German order t it appears that 
even extreme cold does not affect the friction primers and the 
propelling and bursting charges, but that it diminishes very 
seriously the resistance and elasticity of the tubes, so that thev 
frequently burst. 


Cold Light Minenwerfer Projectiles. 


7. In the light minenwerfer projectiles, the same order goes 
on to say, the celluloid plaque which covers the holes in the 
base (through which the propelling charge acts), becomes brittle 
in cold weather. It therefore cracks as soor as the expansion 
of the powder gases begins, instead of stretching somewhat 
before giving way. Shorts are the result. 


8. It is, accordingly, recommended that no firing be done 
with the heaviest charges in cold weather. 


Use of Captured Minenwerfer. 


9. These considerations should be taken into account in 
handling captured minenwerfer. At the same time, the neces- 
sary precautions are simple and easy to convey to the troops, 
and it will frequently be of great importance to be able to turn 
captured minenwerfer against the enemy.t In fact, it is the 
principal object of this pamphlet to furnish information which 
will assist the troops to make intelligent use of captured minen- 
werfer. 


* 1918. 
1 Issued by tbe Chief of the German «Ploneer and Engineer» Corps under 
date of March 7, 1917. 
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Brief Note on Minenwerfer Organization and 


Tactics. 


Minenwerfer as Infantry Weapons. 


1. Light Minenwerfer are issued to infantry regiments, and 
are frequently assigned to infantry battalions. In all such cases 
they are, of course, served by details from the infantry organi- 
zation to which they are assigned. In German infantry regi- 
ments there is a permanently assigned minenwerfer officer who 
is considered as belonging to the regimental staff, and an officer 
or experienced non-commissioned officer from the battalion is 
assigned to them when used as battalion weapons. For trench 
warfare there are four, or even six, light minenwerfer per 
battalion, in the recent German offensives, 2 light minenwerfer 
on flat-trajectory carriage per battalion. 


Minenwerfer Companies. 


2. Minenwerfer, like machine guns, have come to have a 
status between that of an infantry weapon and that of a separate 
arm intermediate between the infantry and the artillery. Thus 
heavy and medium minenwerfer are grouped in divisional 
menenwerfer companies, with a personnel detailed from the 
pioneers. Light minenwerfer also are often assigned to these 
companies. The allotment of minenwerfer to these companies 
varies greatly. When changing sectors they frequently turn in 
a part or all of their pieces, and receive others on arriving at 
their new station. Minenwerfer companies are large; when full, 
their enlisted strength scems to be as high as three hundred. 
Recently captured German orders provide that before an offensive, 
in case a choice has to be made between taking along the light 
or the heavy and medium minenwerfer, that the light pieces 
shall be taken. The combat train of a minenwerfer company, 
according to the most recent information, consists of twelve 
four-wheeled, two-horse wagons and two small size field kitch- 
ens. There are also “mountain” minenwerfer companies. 
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Mobility of Minenwerfer. 


3. The fact that minenwerfer can be dismounted and their 
parts carried for short distances by hand renders them morc 
mobile than other pieces of ordnance when difficult ground 
has to be crossed. The additional fact that they are pro- 
vided with platforms and are not fitted with trails (except 
the light minenwerfer on flat trajectory carriage) enables them 
to be employed in small emplacements and narrow trenches 
which would not take a field gun. 

A comparison of the weights of minenwerfer with the weights 
of the ordinary forms of artillery of corresponding calibers 
is a further argument in favor of the mobility of minenwerfer. 


MINENWERFER. GUN OR HOWITZER. 

Model. Weight. Model. Weight. 
Old 7.6 си.............. 220 Ibs. Toy em. EE A ue ти 1,930 lbs. 
New 1.6 сш.............. 312 Ibs. 7.7 em., 1916............ 2, 750 lbs 
New 7.6 cm. (dat trajec- 

tory carriage) ......... 350 Ibs. Ы 
Old 17.5 сп............. 1,064 lbs. 15 cm. Howitzer (approx.).4,480 lbs. 
New 17.5 ст............. 1,232 lbs. 
Old 24.5 em 1,362 lbs. 21 cm. Mortar........... 2,626 lbs. 
New 24.5 спі............. 1,093 lbs. (Especially designed for 


light weight.) 
German Minenwerfer Doctrine: Advantages as Compared 
with Artillery. 

4. In addition to their portability, minenwerfer have the fol- 
lowing advantages as compared with artillery: They are less 
expensive to make than artillery of similar calibres. Second, 
they are economical in powder and realize this economy 
to the fullest extent by a system of graduated zone charges 
so that almost all ranges possible to the gun can be 
reached with an angle of elevation approximating to 45°. 
It is partly on account of this economy in powder that they can 
be made lighter, and hence less expensive and more portablc. 
Therefore they should, in principle, be used whenever they can 
carry out a given mission as well as artillery. Third, they are 
economical in space, and can be moved about and emplaced in 
cramped positions which would not come anywhere near taking 
artillery pieces of corresponding calibres. Fourth, they can 
reach targets sheltered behind obstacles or reverse slopes of 
hills, on account of the steep angle of fall of their projectiles, 
and can fire with comparative safcty upon targets too closc 
to friendly troops to be taken under artillery fire, on account 
of their small dispersion as compared with artillery.* 


German Minenwerfer Doctrine: Disadvantages as Com- 
pared with Artillery. 

$. On the other hand, they are dangerous to handle, as men- 

tioned in Pars. 5 and 6 of Sec. I of the Introduction. (It can 


*It will be remembered however. that minenwerfer Projectiles, owing to 
the long time they remaln in the air, are particularly subject to atmospheric 
conditions, especially when the pieces are elevated above 450 to shorten the 
renge with a given charge. 


48 


not be repeated too often that this is not a reason for not 
using captured minenwerfer but that it is a reason for observ- 
ing proper safety precautions for their use, as laid down in 
Sec. IV of the Introduction; when using captured medium 
or heavy minenwerfer or fluegelminenwerfer the personnel 
should all take cover during firing.) Second, although minen- 
werfer are portable, the heavy and medium types anc the 
flugelminenwerfer ordinarily* take time to put into battery 
on account of the ditches which have to be dug for their plat- 
forms. A third disadvantage is that their short ranges require 
their being brought close to the hostile positions they are to 
fire upon, so that they are apt to be spotted by hostile ob- 
servers and are difficult to supply with ammunition. To avoid 
being spotted and put out of action they should, like machine 
guns, have as many alternate positions as possible and should 
not continue firing long in a single spot. The difficulty of 
ammunition supply is, perhaps, worst of all. It becomes par- 
ticularly acute when the minenwerfer have to accompany in- 
fantry in an advance of any length. 


In general, even in the preparation of an attack, the missions 
of the minenwerfer are considered so distinct from those of 
the artillery that they are not put under the orders of the 
artillery commander, although they must be in close liaison 
with him. It is considered preferable that they should be 
under the orders of the commander of the troops who are tc 
make the attack. 


Particular Uses of the Different Types of Minenwerfer. 


6. All sorts of minenwerfer are used for harassing fire and 
all except the fluegelminenwerfer for firing with gas bombs. 
The heavy and medium types and the fluegelminenwerfer ar« 
also used for destructive fire, particularly against dugouts and 
other particularly important points in the enemy's defenses. 
Both the moral and material effect of these projectiles is very 
great. In average soil, the fluegelminenwerfer projectile makes 
a crater 5 to 6 m. (16 to 20 ft.) deep and 8 to 10 m. (26 to 
33 ft) across. Barrage firing is supposed to be executed by 
light minenwerfer only, but the medium and heavy types also 
are sometimes used for it. 


Heavy and Medium Minenwerfer as Accompanying Pieces. 

7. Deserters have stated that the Germans are attempting 
to accompany advancing infantry with medium and even heavy 
minenwerfer. This is confirmed by the capture of a German 
G. H. Q. pamphlet, dated February 1, 1918, which says: “In 
attacks in which it is intended to break through to a consider- 
able depth . . . . a horse-drawn minenwerfer company 
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will be formed from the divisional minenwerfer company. It 
will consist of from four to six medium minenwerfer with 
two or three ammunition wagons to each piece.” To get away 
from the necessity for carefully digging ditches to fit the plat- 
forms, it is recommended that they should be put into battery 
quickly and by main strength, by raising them man height 
clear of the ground and letting them fall three times in suc- 
cession upon the emplacements chosen. The flanges then em- 
bed themselves in the ground and the whole operation lasts 
only a few minutes. lnasmuch as even the old and new model 
medium minenwerfer weigh 483 kg. (1,064 Ibs.) and 558.8 kg. 
(1,232 Ibs... respectively. and the old and new model heavy 
type weigh 619.5 kg. (1,362 lbs.) and 768 kg. (1,693 Ibs.), re- 
spectively, such a method would appear to be difficult, to say 
the least. 


L'ght Minenwerfer on Flat Trajectory Curriages as Accom- 
panying Pieces. 

8. In their new offensive tactics, first used on the Western 
Front in March, 1918, the Germans attach considerable im- 
portance to the use of the light minenwerfer on Nat-trajectory 
carriages ® as accompanying pieces assigned to infantry bat- 
talions, in the ratio of two per battalion. & captured Luden- 
dorf order, dated February 8, 1918, goes so far as to say thal 
“the success. of every offensive depends upon the opportune 
arrival of the heavy and the field artillery as well as a suf- 
ficient number of flat-trajectory light minenwerfer.” For every 
such minenwerfer, or “Flachbahnwerfer” as they are sometimes 
called when mounted on this carriage, there is a one-horse, two- 
wheeled cart carrying 44 rounds, and for every two tbere is 
an additional two-horse, four-wheeled wagon, carrying 80 
rounds. The pieces are coupled to the two-wheeled carts and 
are drawn by them as far forward as possible, afterwards by 
hand. The pieces are to be used principally in engaging 
machine gun nests and centers of resistance, Rapidity and 
boldness should characterize their tactical use. Cover becomes 
a secondary consideration, so that it is not surprising that body 
armor and helmets with snipers’ forehead plates are often worn 
by the gun crews. Accounts differ, but, on the whole, it seems 
that the Germans have had some success in using their light 
minenwerfer in this way. 


* The flat. trajectory carriage (Flachbuhn-lafette), is not to be confused 
with the flat trajectory mounting (Flachbahn-gestell) which is by no means 
as suitable for an accompanying piece, 
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Utilization ој Captured German Minenwerfer. 


Before loading sec that: 


1. Gun is not cracked and bore is empty. 

2. Piston rods are attached to the breech.* 

3. Cap squares on the trunnions are secure. 

4. Buffers are correct. (To do this put gun at 70 elevations 
and * loosen small plug on front of buffer. 1f oil oozes out the 
buffer is full. If gun does not slide back springs аге: probably 
sound. In case there is no oil in the buffer and none is available, 
soapy water can be used. To fill, remove top of buffer and fill, 
allowing water to filter round piston head.) 

5. Elevating gear is correct. 

To Load and Fire: 


Depress to a convenient position. 

Ram charge home into chamber. 

Carry up shell, by lifting handle if necessary for the heavier 
calibres. 

Engage projecting studs in rille grooves and force shell 
home. 

Elevatc. 

Remove handle, set fuze and insert. 

Lay. 

Insert friction primer. 

Remove fuze safety pin. 

Hook lanyard. 

Fire from behind cover. 


To Dismount Gun: 


Bring gun horizontal. 

Remove elevating gear and cap squares. 

Put slings round muzzle and breech and pass carrying bars 
through. 

Lift gun and cradle out to front—4 to 6 men required for 
the 400 Ib. loads. 

Put carriage to extreme traverse. 

Disengage traversing rack and swing round till holding 
flanges are clear. 

Lift off. 


* Paragraphs 2 and 4 of «Precautions Before Loading» would, of course, 
not apply to minenwerfer without recoil cylinders. 
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Use of the Friction Primer 


Reproduced trom the germe 


H 
E А, 
CM H drawing on the cover of the bo 
f ` of primers 
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To ignite, pull strongly with the lanyard 
(Dutch fign Nerrereaee des ааба mit dev Alx Alu, 
«біце Барно.) 
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Friction Primer for Minenwerfer. 


The radial, straight-pull friction primer illustrated herewith 
has been in use for a long time in the following models of 
German trench mortars: old and new models medium minen- 
werfer (cal. 17.5 em.), old and new models heavy minenwerfer 
(cal. 24.5 cm.), and heavy fluegelminenwerfer (cal. 24 cm.), and, 
presumably, with the 18 cm. smooth-bore minenwerfer (cal. 
18 cm.). 

Particular notice should be taken of the following points: 

lst. The large size of the primer. 

2nd. The large quantity of powder (nearly 7 g.). 

3rd. The solder preventing the accidental withdrawal of 
the friction wire which is bent down over the head. 


4th. The mode of inserting the fvlminating composi- 
tion: the latter while in a paste-like state is run into a 
tube, the interior of which is filled by a serrated wire. 


5th. The wire enters through а conical runner after 


which its form changes from cylindrical to four-sided and 
ends in a serrated part of the same thickness. 


A specimen of this primer with a steel body has been met 
with while the preceding specimens examined had brass bodies. 
A slight difference is also found in the fulminating composi- 


tions. 
Prime with Prime with 
Brass Body Steel Hody 


Chlorate of Potussium........ ETE E PUN APRI IRAE 60 51.76 
Antimony Sulphide (58283) and Gun 26 38.95 
Ground Glass q 14 1.85 
Fulminate of Mercury. jj & none 7.30 
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OLD MODEL LIGHT MINENWERFER. 
(Leichte Minenwerfer alter Art. 1.M.W. a/ A) 


GENERAL DATA: 


КӨШӨГӨ. d ee ara a тв. mm. 2.99 Inches. 
Length over аіі...................... 380. mm. 65.  Calibres. 
Length of мбед рог(іор............. «ж 342.5 mm. 41  Calibres. 
Weight in ас(іор................... i 100. kg. 220. Pounds. 
Weight of саггіаве.................. 90. kg. 198. Pounds. 
Limits of elevation—( Pinus. 
Limite of traverse— ча „ 104855 
Muggle Velocity, with: 90 ф.в. 295.25 f.s. 
Maximum range with: 
IMG ые 
Оа н. E. Percussion......... 
Time a 
H. E. «Katy» | percussion......... 
Dime Se Я 
Н. E. «Lotty» pereusslonn 1050 m. 1148 Yda. 
ATM жу 1050 m. 1148 Yds. 
Н. E. «Bina» | percussion........ š 
Time. secu < 
Н. Е. «Аппа» [percussion . .., .. .. 
Lime nur 
Gas Shell Percussion......... J 
Gas Shell (В. O. 2 D.) ре ** 
nifling: 
Number of grooves. 6 
Character of grooves hs Rigbt hand constant twist 1 turn 
1/8 turn in the length of the bore. in 36 cal. 


Old Model Light Minenwer]er 


THE GUN. 


The gun is of steel and is rifled muzzle loading. There arc 6 
rifling grooves, which take one-eighth turn in the length of the 
bore. 


It has three lugs at the breech end to take tne ends ог the 
buffer piston rods. There is a removable breech plug con- 
taining the firing mechanism which consists of a filing pin, 
hammer and trigger and acts on the "trip" principle. The firing 
pin has a rebound spring and, on firing, strikes a percussion 
primer in the base of the shell. A lanyard passes from the 
trigger round a pulley on the carriage, thus giving a straight 
pull off. 


THE CARRIAGE. 
The carriage consists of the upper carriage, and the platform. 


The Upper Carriage. 


The tpper carriage is composed of (1) the cradle, with the 
recoil and counter-recoil systems, and (2) the base plate, or tra- 
versing plate, with the trunnion bar and the elevating 
mechanism. 


The cradle is cast in one piece, with two recoil cylinders, 
one at each side, and the counter-recoil cylinder on top. 
The recoil cylinders contain oil, the counter-recoil cylin- 
der contains a spring. On the right recoil cylinder there is a 
recoil gauge graduated from 120 to 185 mm., and on the 
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left cylinder there is a bracket to take the range indicator. The 
cradle extends beyond the breech in the shape of two bars, 
which serve as recoil guides, and these recoil guide bars have 
holes near their lower ends for the trunnion rod. There is a 
pulley for the lanyard which assures a straight pull off. 


The base plate is of gun metal, with a socket near its centre. 
At-its front and rear ends it has arc shaped flanges shaped to 
fit the traversing arc and the forward holding arc. At the ends 
of the flange which fits down over the traversing arc are two 
supports, each furnished with two holes. Through the forward 
pair of holes passes the trunnion bar and through the rearward 
pair passes the traversing screw. On the forward part of the 
base plate is a U shaped bracket which supports thé elevating 
gear. Elevation is accomplished by means of a differential ex- 
tension screw actuated by a handwheel on the left hand side 
acting through a bevel gear. 


The Platform. 


The platform consists of a steal plate, 1$" (3 mm.) thick, 34" 
(863.5 mm.) long, and 20" (507.9 mm.) wide. It has holding 
flanges clear across its rear end and its two sides. On either 
side is a carrying bar, near the front on each side are short 
axle heads for the small demountable wheels, which are of 
metal, with broad flat tires, and at the upper rear corners 
are sockets for traction shafts. 


The traversing arc is graduated in ten mil divisions from 0 
to 40, with 20 in the center. 


Traversing is accomplished by a screw (actuated directly by 
a handwheel on the right hand side), the thread of which acts 
upon threaded apertures in the side of a box seated upon a 
bracket opposite and close to the center of the graduated tra- 
versing arc. The ends of the traversing screw take support upon 
the trunnion bar supports. The box through which the travers - 
ing screw passes is kept filled with oil. 


SIGHT. 


The sight is attached to a clinometer range indicator of brass, 
fastened by a bracket to the outside of the left recoil guide. The 
clinometer has both longitudinal and cross level bubbles. Its 
general shape is a segment of a circle with the apex forward. 
The front and rear sights are at either end of the bar which 
carries the levels and is pivoted close to its forward end, leaving 
its rear end free to move on the clinometer arc, to whicu it can 
be clamped in any desired position by means of a small wing- 
nut. At the side the clinometer is graduated in half degrees from 
45 to 90 and, on the arc it is marked in parallel columns with the 
ranges obtained at each angle when using any one of the four 
possible charges. It is also marked, in red, with fractions of 
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which the numerator is the correction (in 10 mil. divisions) for 
drift to be laid off on the traversing arc, and the denominator is 
the fuze length, for the range in question. 


To lay the gun in elevation, the sighting bar is fixed, at its 
rear end, to the graduation marked with the range at which it 
is desired to fire. The piece is elevated or depressed until the 
bubhle of the longitudinal level is centered. 


MEANS OF TRANSPORTATION. 


A carrying party of 6 men is consiuered necessary to transport 
the piece by hand. 


PROJECTILES. 
This piece takes the following projectiles: 


. Old H. E. (leichte Sprengmine). 

. H. E. "Katy" (leichte Sprengmine Katha). 

. H. E. “Lotty” (leichte Sprengmine Lotte). 

. H. E. "Erna" (leichte Sprengmine Erna). 

. H. E. "Anna" (leichte Sprengmine Anna). 

. Message shell. 

. B und C Gas Shell (leichte Gas Mine [B und C Stoff]). 
. D Gas Shell (leichte Gas Mine [D Stoff]). 

. D Gas Shell (new model projectile). 

10. Gas Shell (leichte Gas Mine). 


FUZES. 
This gun employs the following fuzes: 


1 
2 
3 
4 
5 
6 
7 
8 
9 


Combination: 


Fuze. Shell. 
leichte Spreng-Mine. 
1. 1. W. M. Zar. leicht Gas-Mine (B. и. C. Stoff). 


(leichter Wurf-Mine-Zunder). leicht Gas-Mine (D Stoff). 
leicht Gas-Mine. 


leichte Spreng-Mine (Kathe). 
dla We By ZUR ц leichte Spreng-Mine 16 (Lotte). 
(leichter Wurf-Mine Zunder 8) leichte Spreng-Mine 16 (Erna). 


Percussion: 
Fuze. Shell. 
leichte Spreng-Mine 16 (Lotte). 
3. Az. 16. f. І. W. M. leichte Spreng-Mine 16 (Erna). 
(Aufschlag-Zunder 16 fur leichte4leichte Spreng-Mine 16a (Anna). 
Wurf-Mine) leichte Gas-Mine (D Stofj). 


(New model.) 
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OLD MODEL MEDIUM MINENWERFER. 
(mittlerer Minenwerfer alter Art.) 


GENERAL DATA: 


Calidre “cco nica ах A 170 шш, 6.69 Inches. 
Length over all. .... mm. .... Calibres. 
Length of riffed portion. 568 mm. 3.3 Calibres. 
Weight in асйїоп................ 483 kg. 1,064 Pounds. 
Weight of carriage.... m 
F : de Plus 450 to 9m 
Limits of elevation— Minus йа o 
, Right....... 12 1/29 
Limits of traverse-— Left. . . 12 1/20 
Muzzle velocity with: 90 m.s. 295.25 fs. 
Maximum range with: Ore m. dúos OS Minimum. 
High Explosive Shell 16- 
Percussion 1,160 m. 1,295 Yds. 300m. (328 yds.: 
Im niaka 1,030 m. 1.126 Yds. 
Incendiary Shell— Percussion...... 1,030 m 1.126 Yds. 
Ga she — Time E EE EES dex 
„аз Percussion............ 1,600 т. 1,750 Yds. 400m. (437 удк.) 
Rifling: 
Number of grooves 6 


Character of grooves. Right hand constant twist. 


Old Model Medium Minenwerfer 
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THE GUN 


The gun is of steel and rifled muzzle loading. There are 
6 rifling grooves which take 1/8th turn in the length of the bore. 


The gun has a rib on either side to slide in the cradle and 
two lugs at the breech to attach to the piston rods. At the 
breech there is a screwed hole to receive the friction primer, 
which is of the type described in Section III of the Introduction. 


THE CARRIAGE. 


The carriage is similar to that of the old model heavy minen- 
werfer, of course, on a smaller scale. 

On the right side of the recoil buffers is the recoil gauge grad- 
uated from 180 to 300 millimetres. 

On the carriage there is a stop bolt which limits the elevation 
to between 45 and 90°. To depress below 45° pull out the stop 
bolt and push muzzle down. The traversing arc is graduated 
in mils reading from 0 to 440. 

To mount the gun, a ditch approximately 33 in. (approxi- 
mately 34 cm. wide is dug). 

For the manner of mounting the piece when accompanying 
infantry, sce Par. 7, Sec. II, of the Introduction. 


THE SIGHT. 


The arc on which the sight moves is graduated in degrees of 
elevation, from 45 to 90. 

Corrections shown for drift should be added when laying in 
direction. The traversing arcs of some motars are graduated 
in mils, and others in 10 mil divisions. In either case the cor- 
rections are put in the same unit figures as those on the 
traversing arc. 


MEANS OF TRANSPORTATION. 


To transport this model mimenwerfer by hand, 17 men arc 
necessary. 


PROJECTILES. 
This gun employs the following projectiles: 
Time Percussion 
Meters Yards Meters Yards 
1; H.E III es 920 1006 920 1006 
2. H. E. 16 ...... КОЛОКОЛ ТК ЕТ, 920 1006 920 1006 
3. Incendiary Shell............. 1030 1126.8 1030 1126.8 
4. Gas Shells 12 n/A (B and С.).. 1190 1301 1190 1301 
5. Gas Shell (D.)................ 1190 1301 1190 1301 
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24.5 CM. OLD MODEL HEAVY MINENWERFER. 
(Schwere Minenwerfer alter Art.) 


GENERAL DATA: 


Salbpree а 3 24.5 mm. 9.8 Inches. 
Length over 81l.......... nnnm 860 mm. 3.51 Calibres. 
Length of rifled portion. 768 mm. 3.1 Calibres. 
Weight in action. 619.5 kg. 1,362 Pounds. 
Weight of carriage. 4727 kg. 1,040 Pounds. 
š Plüss абе to 730 
Limits of traverse— Minus : 5... 
Я Right........ 100 
Limits of elevation—- Left. 100 
Muzzle Velocity, with: 
Short shell... 71 m.s.  246* Cs 
Long. shell. 64 ms 213“ f.s. 
Maximum range with: Minimum. 
A 908 m. 992 Xds. 450m. (492 yds.! 
Short shell | Percussion yd арда. е 908 In. 992 Yds. 
Time 550 m. 612 Yds. 200m. (219 yas.) 
Long shell , Percussion... sese 560 m. 612 Yds. 
Rifling: 
Number of grooves 6 
Character of grooves Right hand constant twist. 


(*) Approximately. These muzzle velocities were computed on a basis of 
a maximum range of 919 and 514 yards, respectivoly. A later authority has 
given the above figures as being correct for the minimum ranges. Hence these 
figures for M. V. are not absolutely correct. 

(+) Including 18 kg. for the sight. 

This piece would appear still to be in use, as a post card, 
representing one of them in a shelter riveted with planks, was 
found on a prisoner captured by U. S. troops near Chateau- 
Thierry in June of this year, (1918). 


THE GUN. 


The gun is rifled, muzzle loading. The tube is of steel 88 mm. 
long, and weighs 145 kg. (319.5 lbs). It has two rib guides 
which engage in ribs in the jacket to provide for the recoil. At 
the breech of the tubes are two projectors or lugs which connect 
with the rods of the recoil cylinders. There is a slight swell at 
the muzzle. 


The firing device is a percussion primer of the type decribed 
in Section III of the Introduction. 


The circular opening of the primer seat appears in the photo- 
graphs as a dark spot just under the recoil piston rod lug. 


THE CARRIAGE. 
(1) The Jacket, the Recoil and Counter-recoil Mechanism. 


The jacket is a cylinder cast in one piece with the trunnions 
and the bodies of the two recoil cylinders. In.some guns there are 
inlaid bronze recoil cylinders. In either case, the tube recoils 
inside the jacket which is integral with the recoil mechanism 
and not with the tube. 


The upper cylinder has a front sight and an aiming notch 
on the front and rear ribs, respectively, which connect the 
cylinders with the jacket. 

Each cylinder contains a piston which is connected to the 
projections of the tube. These pistons have interrupted screws 
and can be dismounted by rotating them through 90 degrees. 
A cap-square key forms a safety system. 

The two cylinders are identical, and function as recoil and 
recuperating. They are filled with a mixture of glycerine and 
water. 

Upon firing, the piston moves backward, against the com- 
pression of the spring. The liquid is forced through grooves 
whose depth increases from the rear to the front, thus increas- 
ing mare and more the amount of friction to be overcome. 

The compressed springs of the counter-recoil mechnism insure 
the return of the tube into battery. 


(2) The Carriage Proper. 


The carriage proper is composed of two brackets of sheet steel, 
united by cross pieces. The forward cross piece has a seat for 
the pivot about which the piece is traversed. 

The rear cross piece is cut away forward in a semi-circular 
arc to permit full recoil, downward, of the piece when elevated 
to high angles. 

The right bracket has a plumb line to indicate the inclination 
of the platform. 


Elevation is accomplished by a handwheel on the upper left 
part of the carriage which actuates a worm shaft and gear en- 
gaging in a toothed arc centred about the left trunnion. 


Traversing is accomplished by a handwheel on the rear part 
of the carriage, which actuates a worm and worm wheel with 
cogs which engage in a toothed traversing rack. 


(3) The Platform. 


The platform is made of a piece of beaten steel, strengthened 
in front and rear with pieces of wood. In front, it is furnished 
with the traversing pivot for the carriage, and in rear with a 
traversing arc graduated in 36 ten mil divisions. Its dimensions 
are 150 x 80 cm. Its position is assured by,two lateral spades, 
one on either side near the front, and a large trail-spade extend- 
ing clear across the rear end. 


The platform has short axle tree arms to take wheels for 
transport. It is furnished with metal loops through which 
carrying-bars can be inserted. It has also rings for pulling ropes, 
and some of the later examples have large snap-hooks on the 
rear corners, presumably for fasting whiffletrees for draught 
purposes. On the rear end is a socket for a large traversing 
handspike which has a dropping leg to hold it up if required. 


To mount the gun, a trench 1.5 m. (4 ft. 11 in.) is required. 


SIGHT. 


The sight moves upon an arc supported on a shank on the 
left trunnion. This arc, which permits the sight to be kept 
vertical without respect to the inclination of the tube, is toothed 
at the left side to take the worm of the clinometer, to com- 
pensate for the error due to the inclination of the trunnions. 


The sight includes: a seat for the collimator, a collimator, two 
levels, a scale graduated in degrees and in distances correspond- 
ing to the heavy and small charges, a vernier and a panoramic 
sight. The panoramic sight is graduated so as to register 64 for 
a complete revolution; each of these 64 reading can be diviced 
into 100 parts or mills by use of the micrometer. 


MEANS OF TRANSPORTATION. 
This piece can be drawn by four men on its wheels. Gen- 


erally it is dismounted for transportation. To carry it by hand, 
twenty-one men are considered necessary. 
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PROJECTILES 
This gun employs the followiny projectiles: 


Time Percussion 
Meters Yds. Meters Yds. 


$60 612 560 612 
2. Short H. E. Shell (1/2 s. Spr. М) 908 992 908 992 
3. Gas Shell (1/2 s. Gas-Mine) 908 992 908 992 


FUZES. 


This gun employs the following fuzes: 


Fuze. Shell. 

1. Z. s. u. m. W. M. Long H. E. Shell 
(Zuender schwerer und ¿Short H. E. Shell 
mittlerer Wurfmine) Gas Shell 

2. Z. s. W. M. i Long H. E. Shell 
(Zuender schwerer Short H. E. Shell 
Wurfmine) Gas Shell 

PROPELLANTS. 


The charges for the heavy minenwerfer are formed of per- 
forated, circular disks of balestite, similar to those used in 
the other models of minenwerfer. 


An additional charge of 7 y. of black powder is added to thesc 
disks of balestite to improve the combustion. 


The charges are placed in cardboard boxes, waxed to keep 
out the dampness; the cover of the box is red and has letters 
1. s. W. M. for the charges of the long projectiles; it is blue and 
has the letters k. s. W. M. for the charges of the short pro 
jectile. 


The composition of the charges is as follows: 


No. of Charge. Composition. 
Dun seres ua Bio e S FM Packets 1 and 2 
S cease te e bwa € É Ñ Packets 1, 2 and 3 


Packet No. 1 contains the additional charge of 7 grams of 
black powder. 


Charges Nos. 4 to 9 appear to be reserved for the new model 
heavy minenwerfer. They are formed by adding supplementary 
charges of 30 grams of powder (one supplementary charge to 
No. 3 to form charge No. 4, two supplementary charges to form 
Мо. 5, etc.). 
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NEW MODEL LIGHT MINENWERFER 
(Leichte Minenwerfer neuer/Art.) 


GENERAL DATA: 


Са ге au oa ner x 16. шт. 2.99 Inches. 
Length over аіі.................. Sen 480. mm. 5 2/3 Calibres. 
Length of rifled portion 892. mm. 5 1/6 Calibres. 
Weight In ас(іор..................... 142. kg. 312. Pounds. 
Weight of sisi: чыкны быз š 1 Pounds. 
us. 115? to 
Limits of elevation— Mnie e enS Gs 
Limita of traverse— (nd traverse 
Muzzle Velocity: 90 m.s. 295.25 f.s. 
Maximum range with: 
Times: 1. 100 m. 1,208 Yds. 
H. E. Eau Percussion...... 1100 ш. 1.208 Yds. 
Н. . (Ann, Lotte, \Time........... 1,800 m. 1,422 Yds. 
Erna) Percussion...... 1,800 m. 1,422 Yds. 
Time........... 1,100 m. 1,203 Yds. 
SSES Percussion 1100 m. 1.203 Yds. 
Time... i voice ese $ 1,800 m. 1,422 Yds. 
Message shell Percussion..... Ç 1,800 m. 1,422 Yds. 
Rifing: 
Number of grooves............... 6 
Character of grooves.............. Right hand constant twist. 


These shells are employed with only four charges. 
Thie piece lu sometimes known as the «Ehrhardt» Minenwerfer. 


New Model Light Minenwerfer 
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THE GUN. 


The gun differs from the old model in the following respects: 
The barrel is longer by 2" (50.8 mm.). Length of bore, 15%” 
(393.6 mm.). Thickness of metal is reduced to 0.4" (10 mm.) at 
muzzle for a length of 5" (127 mm.). The firing mechanism is 
modified so that it has to be cocked by hand. 


THE CARRIAGE. 
The Upper Carriage. 


The cradle is like that of the old model light minewerfer, ex- 
cept that the recoil gauge is longer, running from 120 to 210 
mm., instead of to 185 mm. as in the old model, and that thc 
buffers have slightly shorter control rams. ` 


The base plate is circular, and fits down over the pivot at its 
centre. On it, in front, is a projection which carries the elevat- 
ing and traversing gears, fits down over the circular flange of 
the platform, and is capable of being clamped to this flange. 
On it in rear is a notch to indicate 0 in traversing. 


Elevation is accomplished by means of a handwheel some- 
times on the left and sometimes on the right hand side, which 


actuates a mechanism similar in principle to that of the old 
model. 


Traversing is accomplished by loosening the traversing clamp, 
turning the gun and carriage proper by hand, reclamping and 
making the final adjustment by means of a traversing screw 
actuated by a small handwheel on that side of the traversing 
block which is opposite to the elevating handwheel. 


The Platform. 


The platform is somewhat larger than in the old model. In 
front it is semi-circular in shape. It has a central pivot and a 
circular flange to take the traversing clamp. Outside of the 
flange is an all-around traversing arc graduated in 10 mil divi- 
sions from 0 to 640. There is a bolt, fitting into sockets on the 
base plate and on the platform, by which the carriage proper 
can be secured for transport. 


For transport there are short axle heads to take wheels 25 cm. 
in diameter, made sometimes of metal and sometimes of wood, 
and similar to those of the old model, four metal carrying 
handles, 2 sockets at the upper rear corners to take shafts, and 
two sockets on the rear end, presumably to take a carrying-bar 
to carry the platform alone, with the gun and carriage proper 
dismounted. 
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New Model Light Minenwerfer 


SIGHT. 


The sight with its clinometer is similar to that used with 
the old model. It is sometimes mounted on the right recoil 
guide. 


PROJECTILES. 
Ammunition—There are 5 charges. 

"This gun employs the following projectiles: 
1. *H. E. "Katy" (leichte Spreng-Mine Kathe). 
2. H. E. "Lotty" (leichte Spreng-Mine Lotte). 
8. H. E. “Erna” (leichte Spreng-Mine Erna). 

4. H. E. "Anna" (leichte Spreng-Mine Anna). 

5. Message Shell. 

6. B. and C. Gas Shell (leichte Gas-Mine B. und C. Stoff). 
7. D. Gas Shell (leichte Gas-Mine D. Stoff). 

8. D. Gas Shell (new model projectile). 

9. Gas Shell (leichte Gas-Mine). 


FUZES. 


COMBINATION. 
Fuze. Shell. 
1. І. W. M. Zdr. leichte Gas-Mine (B. und C. Stoff). 
(leichter Wurf-Mine-Zun- leichte Gas-Mine (D. Stoff). 
der) leichte Spreng-Mine (Kathe). 


2, 1. W. M. Хаг. 2. leichte Spreng-Mine (Lotte). 

; Vine Zun. leichte Spreng-Mine (Erna). 
eroe d Wenn leichte Spreng-Mine (Lotte). 
Message Shell 


PERCUSSION. 
Fuzc. Shell. 
Leichte Spreng-Mine (Lotte) 
3. 16.f.1.W.M. leichte Spreng-Mine (Erna). 
leichter Wurf-Mine) leichte Spreng-Mine (Anna). 
(Aufschlag-Zunder 16 furſieichte Gas-Mine (D. Stoff). 
(New model) 


PROPELLANTS. 


The base of the new projectiles to be employed with this gun 
has been arranged so it can receive flve charges instead of four, 
(the base chamber being 15 mm. instead of 10 mm.). 

The charges are of the perforated disk type. Charges No. 1 
and two are united so that only four variations are possible. 
The weight of these charges follow: 


Charge No. ꝶꝙ.n nn 11 g. (.385 oz.) 
Charge No. 33. poesis du 14.5 g. (51 oz.) 
Charge No. ãl44 .. 18 g. (63 02.) 
Charge No. 5 21.5 g. (75 oz.) 
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NEW MODEL LIGHT MINENWERFER ON 
FLAT-TRAJECTORY CARRIAGE. 


(Leichte Minenwerfer auf Flachbahn Lafette, oder 


Flachbahnwerfer.) 
GENERAL DATA: 

Weight In асїйїоп.................... 249.4 kg. 550 Pounds. 
Weight of carriage.................. Бага kg. ... Pounds. 
Limits of elevation— Flas 380 

In flat trajectory Minus........ 0° 

position Right........ 11.89 
Limits of traverse— Lett. e 11.89 
Maximum range in the flat 

trajectory position: 910 їл. 995 Үдв. 


With the wheels on, and the trail врайе sunk in the ground, the limits of 
elevation in the flattrajectory position are from plus 89 to: plus 54° 


Loedieg position 
Rear ought leaf 


Shitting levar 


P d “Loading poston 
NU 


„ 
Па trogastory tea posbon A 
` a) 


Large treversing bed 
e Smell Irorersng lavar 


New Model Light Minenwerfer on Flat-Trajectory Carriage 


68 


New Model Light Minenwerfer on Flat-Trajectory Mounting 


REMARKS. 


On its original platform mount, the light minenwerfer can- 


not fire at angles of elevation less than 34 degrees above the 
horizontal. 


Early in 1917 the Germans decided to make their light minen- 
werfer capable of flat trajectory flre. The 77 mm. model '96 
field guns which had originally been used as close-combat bat- 
teries*, had not proved well adapted to their task and were ex- 
pensive to replace when captured, and, on the other hand, the 
development of trench tactics in general and of tanks in parti- 
cular, had increased the necessity for close support of the in- 
fantry by some sort of light, flat trajectory pieces. The flat 
trajectory mounting was therefore developed and an effort was 
made to supply them as alternative mounts for all light minen- 
werfer to and from which they can be assembled and dismount- 
er very quickly, merely by pulling out the locking pin and the 
trunnion pin. 

THE GUN. 


The gun with its tube, cradle, recoil and counter-recoil systems 
is altered in no way. It is merely turned upside down in the 
new mounting, so that the counter-recoil cylinder, which was 
formerly above the tube, is now below it. 


THE MOUNT. 

The mount consists of a lightt framework of angle irons 
measuring 120 x 45 x 45 cm. (47.7 x 17.7 x 17.7 іп.) resting on a 
base plate (c in illustrations) with a broad, concave, spade (a in 
illustrations) at the back. 


Through the holes near the lower ends of the recoil guides is 
passed a trunnion bar, or trunnion pin (j in illustrations) about 
which the gun revolves in elevation. 


Elevation is accomplished by means of a screw (h in illustra- 
tions) which passes through (ле upper part of the stirrup iron 
(d in illustrations). From this screw the gun hangs by means 
of a locking pin passed through the elevating loop on the cradle, 
upon which it is supported when assembled to the old platform 
mount. 

To traverse, the whole piece must be moved, as there is no 
traversing gear. 

Therefore, the hole, which must be dug before the gun can 
be put into battery, must be wide enough in front to permit the 
forward part of the mount to be moved sideways if it is desired 
to traverse. The earth removed is heaped up against the spade 
(a in illustrations) in order to resist the force of recoil. 


е «Nahkamp/-Batterien » For their use and discontinuance, see Pages 
7 and 20 of No. 1, «Divisional Artillery,» of the «Notes on German Artil- 
tery Materiel,» issued by 2nd Section, General Staff, A. E. F., under date 
of June 1, 1918. 

+ It weighs only 25 kilos (55 lbs.). 
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NEW MODEL MEDIUM MINENWERFER. 
(Mittlerer Minenwerfer neuer/Art. 1916) 


GENERAL DATA: 


Gallbre es choi rhe Ore one 170 шт. 
Length over а!................. .... mm. 
Length of ritled portion.......... 641 mm. 
Weight in action 558.8 kg. 
Weight of carrlage.............. ipes kg. 
Plus........ 45% to 90" 
Limits of elevation— Minus. Ë У 
н _ Right...... 1230 
Limits of traverse Left 1249 
Muzzle Velocity, with: 
H. E. Shell 90 т.к 
Maximun range with: 
Aim 920 m. 
H. E. 18 1 Pereussion........ 920 m. 
\Тіте............ 920 m. 
My жиле 1 Регсиввіоп........ 920 m. 
\Тіше......... 1,030 т, 
Incendiary Shell ‚percussion.... 1,030 m. 
` Time.... 1,190 m. 
Gas Shells (B. C. P.) Percussió 1,190 m. 
Character of grooves......... 6 
Number of grooves............ Right hand 
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6.69 Inches. 


. Calibres. 
3.8 Chlibres. 
1,232 Pounds. 

. Pounds. 


295.25 f.&. 


1,006 Yds. 
1,006 Yds. 


1,006 Yds. 
1,006 Yds. 
1,126 Yds. 
1.120 Yds. 
1,802 Yds. 
1,302 Yds. 


Minimum. 
105m. (114 уде.) 


105m. (114 yds.) 
120m. (141 yd. 
100m. (109 уда.) 


constant twist. 
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New Model Medium Minenwerfer 


THE GUN. 


This material differs fróm the old model medium minenwerfer 
in the same respects as the new model heavy minenwerfer 
differs from the old model heavy minenwerfer, i. e., the length- 
ening of the barrel and the suppressien of the swell of the 
muzzle. The French also refer to the new model as the “long” 


model, and to the old as the “short” model. 


Deserters have stated that these pieces frequently burst owing 


to the premature explosion of a shell in the bore. 


THE CARRIAGE. 
See Medium Minenwerfer Old Model. 


SIGHTS. 
See Medium Minenwerfer, Old Model. 


MEANS OF TRANSPORTATION. 


To move the minenwerfer 21 men are necessary. 


PROJECTILES. 
This gun employs the following projectiles: 


Time Percussion 
Meters Yards Meters Yards 
1. H. E Варде "T 1,160 1,268 
2. Incendiary Shell .......... 1,030 1,126 1,030 1,126 
3. Gas Shell ................. "T ies 1,600 1,750 


FUZES. 


This gun employs the following fuzes: 


Fuse Shell 
1. Z. m. W. M. H. E. 16 
(Zuender mittler Wurfmine) Incendiary Shell. 


2. Z. s. u. m. W. M. 
(Zuender schwerer und mittlerer 
Wurfmine) 


H. E. 16 
[ncendiary Shell. 
Gas Shell (D). 
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24.5 CM. NEW MODEL HEAVY MINENWERFER, 
MODEL 1916. 


(Schwere Minenwerfer neuer Art 1916.) 


GENERAL DATA: 


CHUNG: арена en а 24.5 mm. 9.8 Inches. 
Length over all................. - 1,200 mm. 4.89 Calibres. 
Length of rifled portion 1,112 mm. 4.54 Calibres. 
Weight in action. 768 kg. 1,093 Pounds. 
Weight of саггіафе............... 577* kg. 1,272 Pounds. 
igi eet 15% 10 тле 
Limits of elevation— Minus... 
E Right..... 120 
Limits of traverse— e e 120 
Muzzle Velocity ................. 65 т.к. .213.25 fs. 
Maximum range with: Minimum. 
Time 970 m. 1,060 Yds. 540m. (546 уда.) *: 
Full sized H. E. Shell Percussion 
Rifling: 
Number of grooves........... 6 
Obaracter of grooves......... Right hand constant twist. 


New Model Heavy Minenwerfer 
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THE GUN. 


The 24.5 cm. new model heavy minenwerfer is essentially the 
same materiel as the old model, the difference being only in 
the dimensions of some parts and the increased range. 


The tube is 1.20 meters long, an increase of 34 cm. over the 
tube of the old model. Because of this difference the French 
sometimes refer to this as the "long" model and to the old 
model as the "short" model. The thickness of the walls of 
the tube is 11 mm.; the same as that of the old model. There 
is no swell at the muzzle. 


The rib guides which engage the cradle and prevent the rota- 
tion of the tube in relation to the cradle are .437 meters long 
instead of .337. 


The projections (“ears”) of the tube which serve to seat the 
recoil cylinder rods are 80 mm. thick, instead of 95 mm., as 
in the old model, so as to permit the greater recoil of the tube. 


THE CARRIAGE. 


The recoil cylinders are arranged and organized as in the old 
model, but they are 750 mm. long instead of 450 mum. The 
length of the grooves has also been increased to 400 mm. (from 
220 mm.), which increased consequently the length of the recoil. 
The length of the springs (relaxcd) is now 600 mm. instead of 
335 mm. 


The carriage proper is similar to that of the old model and 
differs only in the following details: “he flanges are reinforced 
on their upper surface by a riveted plate which increases their 
width to 64 mm., a supplementary plate placed in the rear 
braces the two flanges, at the lower part of the plates are 
riveted two plates which in the course of rotation rest on the 
spring studs of the platform. 


The platform differs from the old model in the following 
details: The lateral spades have been slightly reinforced; the 
traversing arc is graduated in 10 mil divisions and includes 
14 divisions. 


As with the old model, a trench 1.5 m. (4 ft. 11 in.) is neces- 
sary to mount the piece. 


For the manner of mounting it when accompanying advanc- 
ing infantry, see Par. 7, Sec. 11 of the Introduction. 


THE SIGHT. 


See old model heavy minenwerfer. 
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18 CM. SMOOTHBORE MINENWERFER. 
(Glatter Minenwerfer.) 


GENERAL DATA: 


Calibre cenar 333333 180. mm. 7 Inches. 
Length over ll. a габ mm. ... Calibres. 
Length of bore... cene аео SES mm. ... Calibres. 
Weight in setlen skai 450. kg. 990 Pounds. 
Weight of carriages; sis. rrr sedes 215. Hg. 413 Pounds. 
Limits of elevation— а марная Я 
Limits of traverse— БОРЕ ie anne: 11.2 
Rigg 11.2 ° 
Muzzle Velocity, with: m.s. f.s. 
Maximum range with: (ME. ei iS Lag 
` yPercusslon...... 500 m. 546 Yds.’ 
Ні8іпе: (Smoothbore) 
Inclination of grooves. 
Character of grooves 
Number of grooves. 


* Approximate. 


18 cm. Smoothbore Minenwerfer 
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105 mm. Pneumatic Trench Mortar. 


This material is still in fairly frequent use, although definite- 
ly known to us only from captured photographs. 

It throws a "Pike"* projectile weighing 5.9 kg. (13 Ibs.), or 
one shaped like the fluegelminenwerfer projectiles, and weighing 
6.493 kg. (14.3 lbs.), between maximum and minimum ranges 
of 500 m. (546 yards) and 100 m. (109 yards), respectively. 


The bursting charges of these projectiles are 1.285 kg. (2.83 
lbs. and 2.010 kg. (4.43 Ibs.), respectively. 


* Meaning a kind of fish, і. e., я long. narrow, fish shaped projectile. 
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German 10S “Ym (%./ inch" 
Pneumatic Trench Mortar 
(Copied from a captured photograph) 
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Fish -shaped ргајестје, with point- use 
for 105% (^ linch pneumatic German trench mortar 
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Auxiliary Trench Artillery 


_———— ————-—— 


Light Ehrhardt Ladungswerfer 
('Charge-thrower' or possibly "Projector) 


e propelling charge, contained in Lhe 
ИДА, .drives 2 the piston t. The 
charge, which takes the place of a projectile 
rests on the platform G and flies off when 
the piston stops. 


«Auxiliary» German Trench Artillery. 


The Germans make some use of "auxiliary" trench artillery 
of more or less crude patterns, which are now becoming obso- 
lete. Illustrations of the more common types of these weapons 
are given herewith for purposes of identification, but it is 
believed that detailed descriptions are unnecessary. 


18 


Auxiliary Trench Artillery 
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Albrecht - Mörser, Albrecht -Mortar 


ree different calibers: 25 Ym (O. G 7.) 
35 Ут (13. 77/2.) and 45 Jm (17. 7 7) 
(Drag 


«IKO» FLUGELMINENWERFER. 


24 CM. HEAVY "IKO" FLUEGELMINENWERFER. 
(Smooth-Bore Trench Mertar, Firing Vaned Projectiles.) 


(Schwerer or «IKO» Flugelminenwerfer.) 


GENERAL DATA: 


OSM ¿sasa era DATI SI Эне 240. mm. 9.45 Inches. 
Length over all.................. mm. Calibres. 
Length of bor... 1.260. mm. 5.25 Colibres. (49.6 in.) 
Weight in action.. 1.351. kg. 2,972 Pounds. 
Weight of carriage............... ee kg. 2,417 Pounds, 
Plun $09 to 750 
Limits of elevation — Minus. á 
Rigbt....... 26° 
Limits of traverse— Left........ 205 
Muzsle Velocity, with: 
Maximum range with: m.s. f.s. 
\Регсива!сп.. т. Yds Minimum 
Schwere Flucgelmine un. nu. 1.850 m. 1,695 Yds. 400 m. (437 yds.) 
Riffing: Sinoothbore. 
Number of grooves.......... 
Character of grooves......... 
Inclination of grooves........ "toe 
REMARKS: 


The gun is never fired until the personnel are at least 15 m. away and 
under shelter, including No. 1 who fires the piece by means of a fifty foot 
lanyard. 

It seems reasonably certain that this piece is the «/ko-Fluegelminen- 
werfer» mentioned in a recently * captured German document Inasmuch аз it 
ls known to have been brought out by the Jnventeur-Kommitce 


* July 1, 1918. 


81 


лајагтигипијгбп) 4 „037, 


pv». 


Й 


эе - = en m 7 Tm -rrr E ТҮЙ 


bg аы. — BREH MAY шаа: EN, 


4 AZ 
«йб - WW A 20 


Z 


voted t – С — > 


02 


I st N NS 


S 


— 
— 


. e... 


— 


7 


, T 


£ 


SS 
2 ls A 
— Г A A 
2 | Z © 
MM А 61 a 

dë | Š ШЇ | SY 

г 2 E SS! e e ШШ УІ 

ay MZ O0 ©) Є ch 

|| 72 | 
А. 


№ 


TROTZ 


== 
О 


TS 
HIS ' 


HS | (9 ol Q 


— 


— 


a ОУ А ЎЎ 


KN lla |a la^ al SS = 


"Iko" Flugelminenwerfer 


"Iko" Flugelminenwerfer 
a — . ᷑̃ — ns 


THE GUN 


The gun is smooth-bore muzzle-loading. It is composed of a 
steel tube with a minimum thickness of 13 mm. (7-16 in.), cast 
in a single block, having in its base a powder chamber smaller 
in diameter than the bore. There is an aperture, threaded to 
receive a friction primer of the type described in Sec. III of the 
Introduction, which leads to the powder chamber. At its 
lower end, the tube has two large projections, or lugs, through 
which passes the bolt which acts as a trunnion and con- 
nects the tube with the upper carriage. On the outside of 
the tube, about one-third of its length from the brech, is a 
collar, known as the elevating collar, furnished with a heavy 
loop connected with the upper end of the elevating screw. On 
the right hand side of the tube, about one-fifth of its length 
from the muzzle, is a grooved bracket for the sight. 


THE CARRIAGE. 


The carriage is composed of two parts, the carriage proper 
which is of steel, and the wooden platform. 


The Carriage Proper. 


The carriage proper is, in turn, divided by the Germans into 
two parts, the Ober-Lafette, or upper carriage which is really 
the pivot, and the Unter-Lafette, or lower carriage wurh is 
really the steel platform. 


The lower carriage rests upon two longitudinal U irons laid 
on their sides, parallel. and about two feet apart, and two 
shorter U shaped cross bars, also laid on their sides, parallel, 
and two feet apart. This framework is bolted down to the 
wooden platform beneath. A large, square, steel seating plate, 
with a circular, saucer shaped, depression in which the pivot is 
to turn, is set over the intersection of the four U irons. Between 
the two longitudinal bars and in rear of the seating plate are 
sole and check plates which respectively help to resist the down- 
ward and rearward force of the recoil. In front, and resting 
on the forward extremeties of the longitudinal U irons is the 
traversing arc, centering about the pivot, graduated in 10 mil 
divisions from 0 at the center to 50 at either end. 


The upper carriage consists of the pivot, the traversing block 
with its appurtenances, and the tie-rods which connect the 
pivot with the traversing block. On its upper surface, the pivot 
has two heavy ears or lugs pierced with holes for the trun- 
nion bolt. A lanyard bracket stands up from the pivot, at the 
back. Two tie-rods, one fastened at either side of the pivot, con- 
nect with the traversing block which fits over the traversing аг" 
and is capable of being locked in place. 
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"Iko" Flugelminenwerfer 


Traversing is accomplished by means of a handwheel attached 
to the forward part of the traversing block, which acts through 
gears upon a toothed traversing arc. 

Elevation is accomplished by means of an adjustable nut 
which actuates an extension screw attached to the upper rear 
part of the traversing block and, at its upper end, to the ele- 
vating collar on the tube. 


The Platform. 


The platform is composed of 22 large beams 6% in. (16 cm.) 
thick and 67$ in. (17.5 cm.) wide, arranged as follows: an upper 
layer of 10 transverse beams, a lower layer of eight longitudinal 
beams, two longitudinal containing beams laid one on either 
side of the upper layer, and two transverse anchor beams below 
the lower layer. 

To mount the fluegelminenwerfer, a ditch is dug, 6% ft. (1.98 
cm.) long, 5 ft. (1.52m.) wide, and 18 inches (45.7 cm.) deep. A 
bad foundation may be improved by a layer of sand, gravel or 
ballast. 


THE SIGHT. 


The sight is open and is furnished with a graduated arc and 
movable alidade fitted with two levels. 


MEANS OF TRANSPORTATION. 


Two four-wheeled two-horse ammunition wagons or a carry- 
ing party of 42 men are required to carry the Minenwerfer with 
its platform. 

Five bombs can be carried on a two-horse wagon similar to 
those which carry the gun. 

Poles 4 ft. 7 in. (1.4 meters) thick are issued for carrying 
boxes of bombs. One box, which will weigh about 240 lbs. 
(20 kg. is caried by either two or four men by means of two 
poles passed through loops on the box. 


PROJECTILES. 


This piece flres a four-winged high explosive projectile. 
weighing 220 lbs. (100 kg.), and containing 92.4 lbs. (42 kg.) of 
explosive, which makes a crater, in ordinary soil, from 5 to 6 
meters deep and from 8 to 10 meters across. 

With the use of the delay action fuze, dug-outs 7 and even 9 
meters below the surface may be destroyed. 

See under “Fuzes” for the markings on the projectiles to in- 
dicate the kind of fuze with which they are armed. 


FUZES. 


Two fuzes are supplied for each bomb; one a delay-action 
and the other a non-delay action fuze. The delay action fuze 
has m. V. (mit Vergoegerung) stamped upon it. The otner fuze 


"Iko" Flugelminenwerfer 


has no distinctive mark. Fuzes from which the safety bolt has 
been removed are extremely dangerous to handle. 


A German document recently * captured states that fluegel- 
mine are now being issued with time or with combination time 
and percussion fuzes (2. s. п. т. W. M., i. e., Zuender schwerer 
und mittlerer Wurf-Mine). 


Those issued with percussion fuzes are marked in either black 
or green E (Ernst). R (Richard), or P (Peter). 


Those issued with the combination fuze (Z. s. и. т W. М.) 
are marked in either black or green, E. A. (Ernst-August), В. A. 
(Richard-August), or P. A. (Peter-August). 


PROPELLANTS. ` 


The full charge is made up in two bags, the larger of which 
containing 500 gr. is used also as a reduced charge. The smaller 
contains 300 gr. making 800 gr. all told. 


A recently * captured German document states that the ful! 
charge has been increasea from 800 gr. (1.76 lbs.) to 50 gr. 


* July, 1918, 


24 Cm (944 in) Flugelminenwerfer Charge т its box. 
(2) 


Section 


470 


Prime C^ M. 
of black OR 
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GRENADE-THROWER. 
(Granatenwerfer, Model F 1916.) 


GENERAL DATA: 


Calibre: None. 


Weight in ас!!оп..................... 40 kg. S8 Pounds. 
Weight of ріаМогп.................. 10 kg. 35.2 Pounds. 
Е Es «сь ае +85° to 4-149 

Limite of elevation Minis caer x eta nra ees 

ша Right 21. 509 
Limite of traverse Left u. yas 809 
Muzzle velocity with: m.s. f.s. 
Maximum range with: Percusslon 300 m. 328 Yds. 
Minimum range with:  Percussion..... 50 m. 54.7 Yds. 


Kifling: None. 


The 1916 German organization was 12 granatenwerfer per Infantry Regi. 
ment. 


88 


Grenade Thrower 
— 


Trigger Mechanism 


(Section along the axis of the striker, in cocked position) 


Grenade Thrower 


THE GUN. 


In the Grenade-Thrower, the normal principles of ordnance 
design are reversed; instead of the powder charge firing the 
projectile through a cylindrical tube or barrel, which remains 
behind, in the granatenwerfer the fixed part is a sort of pro- 
jection-rod, over which is fitted the tubular rearward part of 
the projectile. The propelling charge, also, is included in the 
projectile and is placed inside the tube at its upper extremity. 


The projection-rod is fixed in the body of the apparatus, 
is furnished with a large carrying handle, a cocking lever on 
the right hand side and a bcll shaped trigger inside the carrying 
handle. 


The body is supported by an oblong hase plate. 

Elevation is effected by hand and regulated by clamping the 
body upon a graduated arc. The base plate is no way fastened 
to the platform on which it rests. 


Traversing is accomplished by moving the base plate by hand 
about the platform, to which it is attached only by the force 
of gravity. In order to regulate the traverse there is a sem.- 
circular abutment plate, graduated in degrees from 0 in the 
center to 80 on either side. The abutment plate is furnished 
with a handle at its right corner, and is capable of being 
clamped to the platform. Its straight edge is furnished with 
an open rectangular notch to fit over the forward corners of 
the base plate. 


Then, when a shot is fired, the base plate moves more or less, 
but the abutment plate is not disturbed. The base plate can 
then be re-aligned on the abutment plate without loss of direc- 
tion. 

THE PLATFORM. 


The platform is fixed in the ground by the broad, shall 
projection formed by turning, down the forward, straight edge. 
The graduated abutment plate (described under "The Gun") 
is attached to it. The platform is provided with a handle for 
carrying it separately. 


AIMING AND LAYING DEVICES. 
There is a shallow sighting notch in the raised rear edge of 
the base plate. 


TRANSPORTATION. 


The granatenwerfer is carried by hand by means of the large 
carrying handle. The platform is provided with a handle for 
carrying it separately. 

For transport the grenades are carried fuzed, but no per- 


cussion cap is placed in the fuze, which later is added when 
ordered, in preparation for immediate usc. 
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Grenade Thrower 
— sce UR" 
PROJECTILES. 


The bursting charge of the grenade is.of nitrate of ammonia 
and T. N. T., as frequently used by the Germans. Its frag 
ments are effective against personnel within a 30 m. radius. 

The grenade consists of a malleable cast iron body; a tail of 
tubing, with feathers of sheet iron at its rear end and a recess 
for the cartridge at the other, and a percussion fuze with a 2.5 
gr. detonator. The cartridge employed is apparently the service 
rifle cartridge, with the bullet removed, and it contains the 
same charge, 3.2 gr. of powder. 


Recently the Germans have introduced a new “rebounding” 
grenade for use in the granatenwerfer. This bomb is designed 
to burst above the ground when it strikes, instead of merely 
making a small crater. 


In appearance it differs from the original pattern in having 
the serrations inside the body instead of outside; the exterior 
is smooth. 


The rebounding effect is obtained by fitting a steel case, 
closed at one end, over the head of the cast iron body of the 
bomb. This case contains a charge of black powder which is 
ignited, through a hole in the side of the gaine of the fuze, 
before the explosive in the bomb itself. The steel case, there- 
fore, acts as а mortar and projects the bomb into the air 
where it bursts. 


The propelling charge of the new bomb is contained in a flat 


tin case instead of a blank cartridge as in the original pattern, 
thus leaving more room for the bursting charge. 


GRENADES 

New Pattern. Ordinary Pattern. 

(Rebounding) (M. 1915) 
Total welght............... 534 abe, “2.5 ky.) 4 lbs. (1.85 kg.) 
Weight of bursting charxc.... T uz. 62 kg.) 8 oz. (.225 kg.) 
Total length with fuze....... .. 14.1 in. (35 cm.) 10.8 In. (27 cm.) 
Exterior diameter of body........... 2.6 in. (б ст.) 2.7 Іп. (7 ст.) 
Maximum гайке.................... 275 yds. (approx. 329 yds. (300 m.) 


250 m. 


It has been reported that the new grenade, fired with a 
German bulleted round, has a maximum range of 210 yds. 
(192 m.), but it is not clear how this grenade could be flred 
with a “bulleted round.” 


FUZES AND PROPELLANTS. 
The fuze is percussion only, of simple construction. It has 


a safety pin which is only removed after the bomb has been 
placed on the projection rod. 
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Grenade Thrower 
A O [ 


LIST OF PARTSs. 


1 Base plate. 

la Graduated arc. 

1b Cheeks of mounting. 
1c Sighting notch. 

2 Body. 

2a Handle for carrying. 
2b Abutment boss. 

2c Front stop. 

2d Back stop. 

3 Head of projection rod. 
4 Double adapter. 


5 Striker. Я 
6 Projection rod. 
6a Collar. 


6b Hole in the collar. 

7 Rebound spring. 

8 Spring plunger, screw cover. 

9 Spring plunger, its spring. 

10 Spring plunger, its point (retaining barrel.) 
11 Barrel of cocking lever. 

11a Cocking lever. 

12 Pin limiting the movement of indicating rod. 
13 Indicating год. 

14 Indicating rod, its spring. 

15 Hammer rod. 

16 Hammer rod, its guiding screw. 

17 Hammer rod, its spring. 

18 Bellshaped trigger. 

(9 Sear rod holding pin. 

20 Sear rod. 

21 Sear rod spring. 

22 Sear rod guide. 

23 Sear rod guide set screw. 

24 Clamp (to hold graduated arc.) 

25 Clamp screw. 

26 Clamp fastening key. 

27 Trunnion. 

28 Trunnion clamp handle. 

29 Platform. 

29a Platform range tables. 

29b Platform handle. 

29c Platform tenon, to engage in base plate. 
30 Graduated abutment plate. 

31 Graduated abutmeit plate washer. 

32 Graduated abutment plate brake plate. 
38 Graduated abutment plate screw. 

34 Graduated abutment plate clamping key. 
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Grenade Thrower 


f 1 
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3% 32 290 29 


Grenade -Thrower Model 1916 
(Seen from the left) 


Grenade - Thrower, Mode! /9/6 
(Seen from the right) 
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Grenade Thrower 


Grenade -Thrower Model 1916 
(Parts of the Platform) 
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Grenade Thrower 


Mode! 1915 Grenade 


Section Outside view 
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/- Grenade body 2-Fvse 3 - Sofery pin with holding pin 
b- Deronstion Рибе S5-Tube to fit over the projector rod 6-Va/ve 
7- Cartridge with propelling charge 8-Bursting charge 


Percussion fuze for Mode} /9/5-Grenade 


Section Outside view 


/-£use body 2-Threaded ring 3-Threaded plug 
. Detonator S- Runner 6-Striker 7-Satety Spring 
8- Compressed powder pellet 9-Safety pin 
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Grenade Thrower 


Granatwerfer“ 


New Type of Bomb for 


) 


-thrower 


(or Stick Bomb 


Cardboard ring 
Black powder 
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Detonator holde 
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Cast iron body 
Bursting charge 
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Propelling. charge 


Percussion cap 
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JL 


Shaft 


Vane 


RANGE TABLES. 


According to a German manual of trench warfare materiel, 
date January 1, 1917, the zone of dispersion of the 1915 grenade 


is 3 to 5 m. broad and 50 m. long. 
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7.7 CM. FIELD GUN, MODEL 1896—N/A. 
(7.7 cm. Feld Kanone 1896 Neuer Art.) 


GENERAL DATA: 
Calibre ........................... 77. mm. 8.08 Inches. 
Length over all ......... ........... 2,100. mm. 27.3 Сатен, 
Length of rifled portion ... ......... 1,040. mm. Calibres. 
Weight in acticd.................. 877. kg. 1,930 Pounds. 
Weight cf сатмаве.................. 421. kg. 940 Pounds. 
_)Plus............. 16° 
Limits of elevation Er ND REISE 120 
(Right............ | тому 
Limite: o£ traverse Lett AN Sce \ 
Muzzle Velocity, with: 
K. Gr. 15 (Normal charge).......... 465 m.s. 1,526 f.s. 
Leuchtgeschoss L/3.8.............. 350 т.з. 1,148 f.s. 
К. Gr. 15 ger. Sprldg............... 350 m. . 1,148 f.v. 
Maximum range with: ‚Time....... 5,000 m. 5,468 Yds. 
K. Gr. 15. (Nor. charge) | Per-vssion. . 8,400 m. 9,186 Yds. 
K. Gr. 15 and K. Z. Gr.| Time....... 1,200 m. 7,874 Yds, (1) 
(Normal Charge) Percussion. . 8,400 m. 9,186 Yds. 
Bee 5,000 m. 5,408 Yds. 
L. F. K. Gr. Percussion. . 1,500 m. 8,202 Yds. 
Leuchtgeechoss 1/3.8 Time....... 4,400 m. 4,812 Yds. 
Percussion. . ПРЕ m. . . Yds. 
K G 15 ger Bpridg. | Time....... ons m. . . . Yds. 
Percussion. . 8,400 m. 9,186 Yds. 
Rifling: 
Number of groves.............. 32 
Character of џготев............... Increasing twlat., (1 In 45 to 1 
in 25 cal.) 
Inclination of grov es 4° to 7° 
Depth of тоуев................. 0.75 mm. 
Width of groves.................. 5.06 mm. 


Close-combat batteries (Nahkampf-Batterien), composed of the 
F. K. 96. n/A. mounted on low wheeled carriages are used for 
short range combat and are especially equipped for anti-tank 
use, being provided with a special armour piercing projectile 
fitted with a special fuse seated in a cavity inside the head of 
the projectile. 


(1) Fire with this fuse (K. Z: 11. Gr.) is normally limited as to time against 
aerial objectives. 
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THE GUN. 


The gun consists of an inner tube whose rear half is covered 
by a jacket shrunk in place and secured by a screw ring situated 
half way between breech and muzzle. The breech end of the 
jacket is shaped to receive the breech block, and carries a lug by 
means of which the gun is connected to the recoil system. Three 
recoil guides shrunk on the gun bear over the recoil buffer slide 
and maintain the gun in proper alignment during recoil. 


The breech block is of the usual sliding wedge type, and is 
actuated by an operating lever placed on and manipulated from 
the right side of the gun. 


The firing device is of the axial percussion system, and із 
actuated by a lanyard attached to a firing handle. 


CARRIAGE. 


The upper carriage consists of the cradle, recoil and counter 
reeoil systems, and traversing gear. The recoil system is of the 
hydraulic type, and the counter recoil system is of the spring 
type; both are contained in the cradle beneath the gun. 


Traversing is accomplished by means of a hand wheel located 
on the left side of the carriage; it functions through a worm 
shaft and gear which moves the upper carriage in direction about 
a front pintle located over the carriage axle. The amount of 
traverse is indicated by a graduáted scale placed parallel and 
above the traversing worm shaft. 


The lower carriage is mounted on wheels 4' 5” high with a 
track of 5', and consists of the trail, shield, seats for cannoneers, 
and elevating gear. 


Elevation is accomplished through an elevating handwheel 
located on the left side; it functions through a series of bevel 
gears and pinions finally acuating a vertical screw shaft which 
gives elevation to the carriage. The entire device is attached 
to the trail. 


The shield when fully extended is 5’ 6" high. 


This carriage, modified by being equipped with lower wheels 
than those of the standard model, is being used for the 
“Nahkampfbatterien,” or close combat batteries, their function 
being for anti-tank work and close-in fighting similar to in- 
fantry guns. An order of Ludendorff of May 10, 1917? however, 
states that the close combat batteries have not proved them- 
selves indispensable and advises their conversion into mobile 
field artillery batteries. Infantry gun batteries, according to 
this order, would remain in existence for special purposes. 
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THE SIGHT. 


This sight consists of a sight shank guide fastened to the 
carriage by a bracket, which contains a toothed curved shank, 
which, in turn, carries at its upper end an aiming collimator, 
and above this a socket for the panoramic element. The rear 
face of the shank carries the range graduations, which vary by 
50 metre increments. The quadrant level is located on the left 
side of the shank, and includes a graduated scale and operating 
screw, through which corrections for height of site may bé 
accomplished. 

The height of burst is regulated by a graduated slide, with 
operating screw interposed between the sight shank and the 
shank bracket; each graduation on this scale being equal to 
81; minutes of arc. 

The. panoramic element of the sight is provided with a system 
of lenses and prisms, and with means for setting vertical and 
horizontal angles. It is attached to the shank socket by means 
of a wing nut. 


VEHICI ES. 


The limber has a steel pole; the center lead horses are hooked 
to a master bar on the point of the limber pole. Collars are 
used instead of breast harness. Three men are carried on the 
limber. The ammunition box is of steel plate, and holds 36 
rounds of ordinary shell or shrapnel, but when "long shell" 
are carried its capacity is 24 long shell and 6 ordinary shell or 
shrapnel. The total weight behind the team is about 43 cwt., 
including two gunners on axletree seats and three men on 
limber. 

The wagon body is of similar construction, but carries 54 
rounds of ordinary shell or shrapnel (“long shell” are never 
carried in the wagon body). 

Two store wagons (Vorratswagen) accompany the battery. One 
is limbered and carries rations, medical and veterinary chests, 
tools and spare parts. The limber carries ammunition. The 
other wagon is 4-wheeled and carries the forge, artificers’ tools, 
spare clothing, equipment and officers’ baggage. 


PROJECTILES. 
The F. K. 96 n A. employs the following projectiles: 
1. K. Gr. 15. (Kanonengranate '15). A high explosive shell, 
Model 1916. 
2. L. F. K. Gr. (Lange Feld Kanonengranate). The long high 
explosive shell. 


8. К. Gr. 15. m. ger. Spridg. (Kanonengranate 15 mit geringer 
Sprengladung). A modification of the Model '15 H. E. shell made 
of inferior material and provided with a reduced bursting 


charge. 
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4. F. Schr. 96. (Feldschrapnell 96). A shrapnel, Model 1896. 


5. F. Schr. 96. umg. (Feldschrapnell 96 umgeaendert or um- 
gearbeitet). A modern variation of the Model 1896 shrapnel. 


6. K. Gr. 15. m. P. (Kanonengranate mit Panzerkopf). A 
modification of the Model 1915 H. E. Shell fitted with a special 
fuze and an armor piercing head for use against tanks. 


7. F. K. Leuchtgeschoss L/3.8. (Feld Kanonen Leuchtgeschoss 
L 3-8). A star or illuminating shell. 


8. A tracer shell (name not known) which resembles the H. 
E. shell Model 1896. 


9. K. Gr. 15. Gks. (Kanonengranate Gruenkreuz3. А gas shell 
of the same type as the Long H. E. shell known as “Green Cross," 
the usual gas contents being phosgene. 


10. L. F. K. Gr. Grkz. (Lange Feld Kanonengranate Gruen- 
kreuz). A gas shell of the same type as the Long H. B. shell, 
known as “Green Cross," the usual gas contents being bromide 
ketones and a combination of diphosgene 65% and chloropi- 
crine 35%. 


11. L. F. K. Blaukreuz. (Lange Feld Kanonengranate Blau- 
kreuz). A gas shell of the same type as the Long H. E. shell 
known as the "Blue Cross." The usual contents is diphenal- 
chlorarsine. 


12. L. F. K. Gr. Gelbkreuz. (Lange Feld Kanonengranate Gelb- 
kreuz). A gas shell of the same type as the long H. E. shell 
known as the "Yellow Cross.” The usual gas contents are: 
a mixture of bb. dichlor ethyl sulphide 85% and carbon chloride 
20%, or bb. dichlor ethyl sulphide 85% and benzene monochlo- 
ride 15%. 


FUZES. 
Percussion: 


1. K. Z. 14. (Kanonen-Zuender 15). Model 1915 Green Cross 
Gas Shell. Long Green Gas Shell. 


2. K. Z. 16. п/А. (Kanonen-Zuender neuer Art. Model 1915 
H. E. shell (variation). Long Green Gas Shell. 


3. E. K. Z. (Empfindlicher Kanonen-Zuender 17). Model 
1915 H. E. Shell (variation). Long Green Cross Gas Shell. 
Model 1915 H. E. Shell. Long Yellow Cross Gas Shell. 


4. E. K. Z. 16. (Empfindlicher Kanonen-Zuender 16). Model 
1915 H. E. Shell. Long H. E. Shell. Long Blue Cross Gas Shell. 


Percussion-delay Action: 


5. L. K. Z. 16. m. V. (Langer Kanonen-Zuender 16 mit Ver- 
zoegerung). Model 1915 H. E. Shell. Long H. E. Shell. 


6. Anti-Tank. Anti-Tank Shell. 
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Combination: 


7. L. К. Z. 11 Gr. (Langer Kanonen-Zuender 11 Granite), 
Model 1915 H. E. Shell. Long H. E. Shell. 


8. K. Z. 11 Gr. (Kanonen-Zuender 11 Granate). Modei 1915 
H. E. Shell. Long Blue Cross Gas Shell. 

9. Dopp. Z. 96. n/A. (Doppel-Zuender 96 neuer Art). Tracer 
Shell. Shrapnel, Dodel 1896, and modern variation of the same. 


CARTRIDGE CASES AND PROPELLANTS. 

This gun employs fixed ammunition exclusively. 

Its cartridge cases are of two general classes, those in which 
the base and body are homogeneous, and those in which these 
elements are separate. 

‘rhe first class is made of brass, and apparently is the latest 
. type, specimens recently captured bearing the manufacturing 


date, 1917,“ while specimens of the second class were made 
in 1916. 


rhe second class is made with body and base of steel, or with 
brass body and steel base. The second class does not appear to 
give complete satisfaction in service, sticking during barrage 
fire, and recently orders have been issued by the Germans re- 
serving the all brass cases for this class of flre. 


These cases are all of the same dimensions: 229 mm. high, 
taper from 78.5 mm. near the base to 76.5 mm. near the mouth 
(inside measurements), and the wall thickness varies from 
0.8 mm. near the mouth to 1.2 mm. near the base. The weight 
varies between 730-820 grams. 

The propelling charge consists of the propelling charge proper 
and the igniting charge. The former is composed of nitro- 
cellulose powder in the form of tubes, similar in form to cordite, 
and weighs 488.6 grams. The dimensions of the tubes are: 
length 182 mm., outside diameter 5 mm., wall thickness 1.05 mm. 


The igniting charge is composed of nitrocellulose powder of 
cylindrical зВарз with a center perforation; its color is gray. 


The dimensions of these grains are: length, 1.56 mm., outside 
diameter 1.40 mm. This charge is contained in a small bag, thc 
weight of igniting charge and bag being approximately 16 grams. 

The color of the propelling charge is brown, and a chemical 
analysis indicates that it contains a stabilizer of diphenalan- 
aline. 


A reducing propelling charge of approximately 0.320 kg. of 
“flaked powder" was employed with the K. Gr. 15. ger Sprldy. 
Extracts from the range table for this charge give the maximum 
range as 6,000 metres for percussion. and a muzzle velocity of 
350 m. s. (1184 f. s.). 


It is als» stated that the cartridge case for this charge is 
marked ‘with letters "KL" stencilled in black. 
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A recently captured German official document (D-105) states 
that captured range tables for a reduced charge using the same 
projectile as above, gives the muzzle velocity as 362 m. s., and 
that the charge is of two types: one 288 grams of kz. R. P. 109 
plus 5 grams of Man. Rg. P., and the other of 190 grams ој kz. 
R. P. 109 plus 170 grams of ammonpulver plus 5 grams of Man, 
Rg. P. 


This document gives the maximum range when the charge is 
used as 8,400 metres. The base of the cartridge case for the 
R. P. charge is marked with a white band 2 cm. wide, while the 
ammonpulver charge is indicated by the letters "A. P.," stenciled 
on the cartridge bag, as well as on the base of the cartridge 
case. 


A round of ammunition for this gun recently captured on the 
Aisne contained a bag of 380 grams of tubular nitrocellulose 
powder, surmounted by a hollow cylinder of 170 grams of am- 
monpulver—total weight of propelling charge, 550 grams. It is 
uot stated whether this weight includes the igniting charge. It 
is also stated that ammonpulver is highly sensitive to moisture, 
that cartridge cases for field guns are treated with moisture proof 
varnish, and that it must be stored in dry dugouts when possible. 


The ballistic value of ammonpulver is stated as being inferior 
to that of nitrocellulose; on the other hand its inclusion in a 
charge ot the latter has a tendency to reduce wear and tear of 
the tube of the gun (probably from erosion). 


EXTRACTS FROM RANGE TABLE FOR 7.7 em. FIELD 
GUN, 96 n/A. 


1896 Pattern Shell and Shrapnel. 


(This range table is probably cmpleyed with the Universal 1914 and 1915 
Pattern Shells, and Long Shell.). 


Angle oí Angle of Time of Remaining 

Range Elevaticu Descent Flight Velocity 
Yards o ў о ç Seer. f.3. 
9 > кк ets eu ... М.У. 1,520 
347 0 35 0 49 1.2 1,339 
1,054 1 84 1 52 2.4 1.203 
1,64 2 30 3 11 3.0 1,102 
2,187 з 37 4 45 5.4 1,024 
2,184 4 52 6 37 1.0 968 
3.281 6 19 B 45 8.7 919 
3,828 т 4 11 94 10.7 876 
4,874 о 8 13 41 12.7 84" 
4,021 t1 26 10 34 14.7 810 
5,468 13 2 19 49 11.2 784 
6,015 15 52 23 26 19.7 701 
6,562 19 26 27 22 22.4 741 
7,109 21 2 31 52 25.5 T82 
7,855 24 52 зб 36 28.7 125 
3,202 29 15 49 20 32.8 142 
8,749 36 19 50 00 38.4 749 


The maximum rauge is 9,186 yards at an angle of elevation of 430, 
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7.7 CM. FIELD GUN, MODEL 1916—NEW MODEL. 


Feld-Kanone 1916, or Kanone in Haubitzlafette, or 
Feld Kanone 1916 Neuer Art. 


This gun is longer than Model '96 neuer Art, and being 
mounted on a modified light field howitzer carriage is capable 
of being flred at very much increased angles of elevation. 

` 


GENERAL DATA: 


CALDERO. «іеі ванае 77 mm. 3.03 Inches. 
Length over All.........ooooooooo.o.. 2,100 mm. 85.0 Oalibres, 
Length of rifled portion 2.188 mm. 28.4 Calibres. 
Weight in action ..... 1,250 kg. 2,750 Pounds. 
Weight of carriage...... is жез kg. .... Pounds. 
Limits of elevation- 5198. за 38 
Minus.......... 9° 30 
Right 2 
Limits of traverse- Left 2° 
Muzzle Velocity with: 
K. Gr. 1915 Normal Charge. 479 m. s. 1.571 f. s. 
K. Gr. 1915 Additional Charge. 531 m.s. 1,745 f.s. 
Geschoss C. Additional Charge. 600 m.s. 1,908 f.s. 
L. F. K. Gr. Normal Charge......... 475 m.s. 1,058 f.s. 
Schr. 16 (Mod. Schr. 96)............ .... MB, exis A? 
Normal Oharge..................... 474 m.s. 1.555 f. u. 


Maximum Range with: 
Schr. 16 (Var. Schr. 00) /Time .... 1,000 *M 7,655 Yds. 


With Normal Charge Percussion 8,200 m. 8,908 Yds. 
Maximum range with: Time .... ms m. . . . . Yds. 
L. F. K. Gr. Nor. Chg. Percussion 8,500 m. 9,296 Yds. 
— OO Time .... vids m. .... Удв. 
L. F. K. Gr. Add. Chg. ercussion 9,300 m. 10,171 Yds. 
K. Gr, 15 (Nor. and Add.)\Time .... 5,000 m 5,468 Yds. 
K. Gr. 15 Nor. Chg. ercussion 8,000 m. 9,405 Yds. 
e ...... op Time .,.. iix m .... Yds. 
К. Gr. 15 Add. Ohg. Percussion 9,500 m. 10,389 Yds. 
—— M v.s ocv cacao vs IMG. ves "m m .... Yds. 
Geschoss O. Add. Chg. Percussion 10.800 m. 11,264 Yds. 
Riding: 
Number of grooves 82 
. Character of grooves Uniform twist (1 turn in 21 calibres) 
Inclination of grooves....... vea ary 878 89. 287 


Depth of grooves 
Width of grooves. 


(*) This range із given in ^ German official document and is based on the 


Dom. 8. 96. n/4 fuze. . . . Other sources give the maximum time range 
for this projectile and fuze as 7,700 metres (8,421 уаган). 
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THE GUN. 


This type when first manufactured was known as the Kanone 
in Haubitzlafette and was composed of a tube and a jacket 
united by a locking hoop; this feature appears to have been done 
away with in later types, its place having been taken by two 
vertical lock pins situated in front of the breech .hoop which 
served to connect the tube and jacket. The reason for the adop- 
tion of this device appears to have been one of manufacturing 
economy. The type with the lock. pin seems to have been 
designated as Feld-Kanone 1916. It appears, however, from a 
statement of a German officer recently captured, that the latest 
model is now referred to as the “Feld-Kanone 1916 neuer Art.” 


The gun proper differs from the Feld-Kanone 1896 neuer Art 
in -being 7.7 calibres longer, the method of assembling the tube 
and jacket and securing these elements, and in (he character of 
rifling, constant twist instead of incrcasing twist; this fact is 
indicated by the letter "G" stamped at the right of the piece 
serial number on the face of the brcech. The powder chamber 
is 80 mm. longer than for the old model fleld gun, this being 
indicated by a star within a circle placed after the piece serial 
number on the face of the breech. 


The breech block 1s of the sliding wedge type, exactly the same 
as that used with the Feld-Kanone 1896 neuer Art. It is manipu- 
lated by an operating handle situated on the right side of thc 
top element. of the breech; it is provided with an axial percus- 
sion firing mechanism operated by a firing handle attached to a 
leaf which is component of the block mechanism. An extractor 
is also provided. 


A lug is attached to the breech by means of which the gun is 
connected with the recoil and counter recoil system. 

There appears the tendency in German Field Artillery to re- 
place three batteries of 7.7 cm. Feld-Ranone 1896 neuer Art in 
each regiment by three batteries of Feld-Kanone 1916 to arrive 
at the following organization: 

Three batteries of 7.7 cm. Feld-Kanone 1896 neuer Art. 

Three batteries of 10.5 howitzers. 

Three batteries of 7.7 cm. Feld-Kanone 1916 neuer Art. 


The modiflcation is in the course of realization; it has already 
been attained in some divisions. 


THE CARRIAGE 


The model 1916 gun is mounted on a modifled 105 mm. Light 
Field Howitzer Carriage. This carriage is of the front pintle type 
and consists of two principle parts, the fixed and the movable 
carriage. The trail contains an opening to permit the recoil of 
the gun during fire at or near maximum elevation. The movable 
(or upper carríage) consists of two chassis connected by front 
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and rear transoms, and carries on its upper surface the trunnion 
bearings. These have been raised in the modified carriage to 
prevent the muzzle of the gun from striking the ground when 
traveling over rough roads. The elevating system consists of 
a handwheel which actuates two elevating racks through a worm 
gear, pinion and cross shaft. 


The limits of elevation are minus 10? and plus 407, but in 
practice these limits are minus 9°-30’ and plus 38°. 


The traversing system consists of a handwheel, which actuates 
the movable carriage about its front pintle tbrough a cross shaft, 
and a rack on the rear transom. The limit of traverse possible 
with this system is 2% on each side of the normal, or a total 
of 4°. 


The recoil system is hydraulic, with a fixed piston and 
movable recoil cylinder. The counter recoil system is composed 
of two columns of three springs each, one column being com- 
posed of right hand, and the other of left hand springs. A counter 
recoil buffer is also provided. The length of recoil is from 1.10 
metres to 1.20 metres. 


The vertical axis of motion of the gun and cradle is well to 
the rear, under (the breech block), the muzzle preponderance 
being overcome by a spring system. 


The carriage differs, from the light Field Howitzer 98/09 as 
follows: 


The upper and lower shields are movable, the latter being 
arranged so that it can be hooked up; the movable embrasure 
shield has been eliminated, its place having been taken by a 
plate. Recuperator and preponderance springs have been 
strengthened 


A circular platform weighing 145 kilograms has been pro- 
vided. It is placed under the carriage wheels during fire to 
increase the stability of the piece and to provide a quick means 
of traversing the carriage beyond the limits possible with the 
traversing hand wheel gear. This device, when properly placed, 
also tends to maintain the level of the wheels constantly when 
the carriage is shifted in direction for the purpose of covering 
a new objective. The circular platform is attached to the 
carriage by two stay rods. 


THE SIGHTS. 


The sight is the same as that provided for the Light Field 
Howitzer 98/09, except that the graduations of the corrector and 
those for the panoramic element are the same as those for the 
Feld-Kanone 1896 neuer Art. 
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This sight includes the following: A support which is rigidly 
attached to the left trunnion of the carriage; this support car- 
ries a range drum, elevation and cross levels, a movable range 
drum index, a height of site and height of burst corrector de- 
vice, a device for correcting for difference in trunnion level, and 
а collimator for direction to be used in case the panoramic 
element is missing or out of commission. The upper end of the 
support carries a socket for the reception of the panoramic 
clement, which consists of tue usual arrangement of scales, and 
an optical element of lenses and prisms, and is fitted for a 
lighting device for night firing. 


Drift is corrected for by the construction of the support, 
which is given an inclination in the proper direction in the 
vertical plane, thus compensating for this factor. The inclina- 
tion referred to, while not exactly equal to the drift as given in 
the range tables, is in practice less than the error to be expected 
from incorrect estimates as to the exact value in deviating 
effect or a lateral wind. 


'The range drum carries four scales: 

(a) In degrees by 1/16 of a degree. 

(b) In metres from 100 to 8950 for the normal charge. 

(c) In metres from 5000 tó 9400 for the additional charge. 

(di In metres for the Geschoss "C". These graduations are 
not known (Nov. '17) and the source of information states that 
they will be engraved on the drum later. 

The corrector carries eight graduation marks for raising the 


height of burst and four for lowering, each graduation. being 
equal to one-fourth degree or 15 minutes of ac. 


VEHICLES. 


Vehicles are assumed to be the same as for the Light Field 
Howitzer Model 98/09, of which the following is a brief des- 
cription: 


The wagon and limber are similar to those for the fleld gun 
(Model 96 neuer Art) except that the shell baskets are carried 
upright instead of on their sides. 


The limber carries 24 complete rounds (separately loaded am- 
munition) and a caisson carries 60 complete rounds and 54 ad- 
ditional propelling charges; also 20 anti-flash charges. 

PROJECTILES. 
This gun employs the following projectiles: 


І. К. Gr. 15 (Kanonengranate ^15). A high explosive shell, 
Model 1915. 


2. L. D. K. Gr. (Langer Feld-Kanonengranate). Long high ex- 
plosive shell. 
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3. “С” Geschoss. Stream line shell, high explosive with long 
point and beveled base. 


4. K. Gr. 15. m. P. (Kanonengranate '15 mit Panzerkopf). Anti- 
tank shell with armor-picrcing head. 


5. F. Schr. 96. umy. (Feldschrapnell '96 umgeaendert, or um- 
gearbeitet). Shrapnel, Model 1896, modifled by increasing num- 
ber of bullets. Also known as the “Schr. Mod. 1916." (Schrapnell 
Model 1916). 


6. L. F. K. gr. Blaukreuz. (Langer Feld-Kanonengranule Blau‘ 
kreuz). Blue Cross long gas shell. 


7. L. F. K. Gr. Grkz. (Langer Feld-Kanonengranate Gruenkreuz). 
Green Cross long gas shell. 


8. L. F. K. Gr. Gelbkreuz. (Langer Feld-Kanonengranate Gelb- 
kreuz). Yellow Cross long gas shell. 


9. A new high explosive shell (K. Gr. 16) mentioned in a Ger- 
man document recently captured by the French, otherwise un- 
known. 


FUZES. 
Percussion: Shells. 


l. E. K. Z. 16 K. Gr. 15 
(Empfindlicher Kanonen-Zuender 17) L. F. K. Gr. 
L. F. K. Gr. Blaukreuz 


2. E. K. Z. 16. C. “С Geschoss 
(Empfindlicher Kanonen-Zuender 16. C) 

3. K. Z. 15 L. F. K. Grkz. 
(Kanonenzuender 14) 

4. Е. K. Z. 17 L. F. K. Gr. Grkz. 


(Empfindlicher Kanonen-Zuender 17) 


Percussion with Delay Action: 


5. L. K. Z. 16. m. V К. Gr. 15 
(langer Kanonenzuender L. F. K. Gr. 
16 mit Verzogerung) 
6. Anti-Tank K. Gr. 15 m. P. 
Combination: 
7. L. K. Z. 11. Gr. K. Gr. 15 
(langer Kanonenzuender 11 Gr.) L. F. K. Gr. Blaukreuz 
8. Dopp. Z. 96. n/A F. Schr. 96 (umg) or 
(Doppelzuender '96 neuer Art) F. Schr. Mod. 1916 
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CARTRIDGE CASES AND PROPELLANTS. 


This gun employs separately loaded ammunition normally, 
but under emergency conditions the fixed ammunition provided 
for the Feld-Kanone 96 neuer Art may be used, for repelling 
attack at ranges of less than 1,000 metres. 


The use of separately loaded ammunition permits of hand 
ramming of the projectile, which results in better seating of 
the projectile, and, consequently, in greater uniformity of per- 
formance. 


Cartridge cases are of two general types, those in which the 
body and base are homogeneous, and those in which these 
clements are riveted or forged together. 


The first class is made of brass, and is apparently the latest 
class, specimens recently captured bearing the manufacturing 
date, "March, 1917," while specimens of the second class were 
made in 1916. 


The second class is made with both base and body of steel, 
or with brass body and steel semi-base (extractor flange), the 
two parts being joined by a number of rivets. It is worthy of 
note that the junction of the two parts is so perfect that the 
joint line was invisible except near the edge when a sample 
was sectioned. 


The composite case does not appear to give entire satisfaction 
for barrage fire (sticking during ejection), and orders have re- 
cently been issued by the Germans reserving the all brass cases 
for this class of fire. 


Cartridge cases for this gun »s well as for the Model 96 
neuer Art all have the same dimensions: 229 mm. high, tapering 
in inside diameter from 78.5 mm. near the base to 76.5 mm 
near the mouth; the wall thickness varies from 0.8 mm. near 
the mouth to 1.2 mm. near the base. 


The weight varies from 730 to 820 grams. 
Propelling Charge: 


The normal propelling charge consists of 600 grams of 
"Rohrenpulver 35" made up in two bundles, one of 370 grams 
and one of 230 grams, and an igniting charge of 15 grams of 
"Maneuver Ring Pulver" The total weight of the normal 
charge is therefore 615 grams. 


The muzzle velocity normally attained with this charge when 
the Karionengranate 15, leichte Feldkanonengránate, and shrap- 
nel are used is given as 486 m. s.; this, however, does not agree 
with later information on the subject, which gives velocities 
differing slightly from this figure. 
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An additional propelling charge consisting of 90 grams of 
Rohrenpulver 35, enclosed in a cloth bag and loaded ahead of 
the normal charge in the cartridge case, is provided for long 
range flre (above 5,000 metres) when great accuracy is desired. 
This charge increases the muzzle velocity for the three pro- 
jectiles above mentioned to 532 m. s., and the range by approxi- 
mately 800 metres. 


-An anti-flash composition put up in cloth bags is employed 
for night firing or during heavy fog; it creates a dense cloud 
of smoke and thus masks the flame of discharge. It appears, 
however, that the packets are very hygroscopic and require 
careful storage to guard against absorption of moisture. 


Recent German documents (Dec., '17), captured by the French 
state that the use of anti-flash packets reduces the range 4%, 
5%, and in some cases 8%, but it is not clear whether this 
statement refers to damp packets or to those which are to be 
regarded as normal. 


The composition of the material used in these packets is not 
definitely known (for the 77 mm. Feld-Kanone 16), but packets 
used for the same purpose in larger guns were found to contain 
nearly pure potassium chloride. 


From recent information we learned of a change in the or- 
ganization of German cartridge cases. 


The cartridge cases (manufactured up to October 1917) con- 
tained charge No. 1 (normal); to use the reinforced charge 
(charge No. 2) a supplementary charge had to be added. Those 
manufactured from October, 1917, to January, 1918, contained 
charges Nos. 1 and 2; to fire with charge No. 1 it was necessary 
to remove charge No. 2. 


The new cartridge cases contain either charge No. 1 or charge 
No. 2. This method does not permit the use of both charge No. 
1 or charge No. 2 in the same cartridge case. Flash reducers 
are omitted. 


The use of nitrate of ammonia powder as a part propelling 
charge for the 77 mm. Feld-Kanone '96 neuer Art is known to 
be a fact, but so far there is nothing deflnite to show that it 
has been adopted for the Feld-Kanone '16. 
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10.5 cm. LIGHT FIELD HOWITZER MODEL 98/09 
10.5 ст. leichte Feldhaubitz 98/09. 


GENERAL DATA: 


Galibre аа а 10.5 mm. 4.13 Inches. 
Length over all...... mm. 14  Calibres. 
Length of rifled portion............ mm. Calibres. 
Weight in action .................. I 1145 kg. 2520 Pounds. 
Weight of carriage а ee? 
Limits of elevation(Plus.......... a 40 o 
(Minus 13 o 
Limits of traverse(Right.......... 2 о 
(Lei. 2 o 
Muzzle Velocity, with: ` 
Charge No. 7. H. E. and Shrapnel 302 m.s. 991 f. s. 
Charge No. 8. Not Known. 
Mluminating Shell ................ dë 285 m.s. 935 f. s. 
MAXIMUM RANGE WITH*®....... 
E. 14 (Time... .. 5000 M 5468 Yds. 
(Percussion... 7000 `° 7655 ^" 
H. E. 15 (Time. 5000 " 5468 
(Percussion ... 7000 " 7655 ^" 
Long H. E. (Time 5000 * 5468 " 
(Percussion... 7000 " 7655 " 
Shrapnel 16. (Time 7000 * 7655 
(Percussion... 7000 " 7655 " 
Gas Shells (Percussion... 7000 " 7655 " 
Illuminating Shell (Time 4334" 4740 " 
Long H.E.(Red.Chg. (Percussion... 7000 " 7655 " 
H.E.15 (Red. (hg.) (Percussion... 7000 " 7655 “ 
Rifling: 
Number of grooves 32 
Character of goroves......... . Increasing burst 
Inclination of grooves......... 5° to 12? 
Depth of grooves. 1.25 mm. 
Width of grooves. 6.80 mm. 


THE SIGHTS. 


The sight includes the following: A support which is rigidly 
attached to the left trunnion of the carriage, a level for angle 
of site and angle of fire situated at the head of a bow sight, a 
registering collimator with controlling drum and a seat for a 
panoramic sight, a device for correcting the difference in trun- 
mon levels, and a corrector for modifying height of burst with- 
out altering time of burning of fuze. 


The panoramic element of the sight is provided with a system 
of lenses and prisms, means for setting vertical and horizontal 


angles, and is attached to the shank socket by means of a wing 
nut. 


The sight drum has four graduations which correspond to the 


maximum charge. A movable index carries the indications: 
Shr. —Gr. Gr. 05 —Grade. 
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BAYONETS 


V 


1 2 3 
1 2 
1 Infantere-Seitengewehr M 1871 — 2 Hirsch- 
Artillerie-Seitengewehr M 1871 
2 atea M 1849 fánger M 1871 — 3 Pionierfaschinenmesser M 1871 


1 Kurzes Seitengewehr 98 . 2 Seiten 
gewehr 84/98 mit Lederscheide (1. Aus- 
führung) — 3 Seitengewehr 84/98 mit Stahl- 


Seiten- Scheide und Schutzblech (letzte Ausführung) 


gewehr M 71/84 
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BAYONETS 


сл 
~ 


1 2 3 


1 Infanteriefaschinenmesser M 1840 — 2 Faschinenmesser U/M — 3 Füsilierseiten- 
gewehr M 1860 — 4 Hirschfänger M 1849 — 5 Hirschfänger M 1857 


2 3 1 


1 Seitengewehr 98 — 2 Seitengewehr 98/02 
3 Seitengewehr 98/05 


1 Hirschfänger M 1865 
2 Pionier-Faschinenmesser a. A. 
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WEAPON PROFICIENCY AWARDS 
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HELMETS & ARMOR 
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Horse Artilleryman. 
Jäger. Rifleman of Infantry of the Line, 


Landwehr Infantry. Pioneers. 
Uhlan (Lancer.) 


Iussar. 


Dragoon. 


Cuirassier. 


PRUSSIAN ‘TROOPS. 


SOUTH GERMAN TROOPS 
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PRUSSIAN TROOPS 
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THE GERMAN ARMY ІМ ITS NEW FIELD & PEACETIME UNIFORMS . 
(1915) 
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THE GREEN FIELD UNIFORM OF THE IMPERIAL GERMAN ARMY 
(1915-1916) 


The Imperial German Army adopted its new Field & Peacetime Uniforms. 
as follows; by Prussia 21 Sept. 1915; by Wurttemberg 10 Oct. 1915; by 
Saxony 9 Nov., 1915 and by Bavaria 31 Mar., 1916. 
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К. Alexander-Garde- Kónigin Augusta-Garde- K.Franz-Garde- 
Grenadier-Regt Nr, І. Grenadier-Regt Nr. 4. Grenadier-Regt Nr. 2, 


Unterotfizier Grenadier im Waffenrock, Grenadier in Bluse. 
im Mantel. 
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Leib-Garde-Infant -Regt ` Meckl. Grenadier-Regt Füsilier-Regt 
i. Gr. Hess.) Nr.15. Nr. 89. I. u. lil, Bat. v. Gersdorff 
Unteroffizier in Bluse Grenadier in Bluse (Kurhess.) Nr. 80. 
Hauptmann in Bluse 
lein га es ¿ter Spitz 
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Infanterie — Jáger 


Oldent Garde-Schútzen-Batajllon. infanterie-Regt Bayer. f 
fanterie-Regt Ж ы ЕТИ Graf Barfuß (4, Westfal.) Nr. 17 Kaiser 
Nr. Gt. m Walen! k l terofizier im Wallenroek К 
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Jáger und Schützen. 


Bayer. 6. Infant.-Regt Garde-Jäger-Bataillon. Jáger-Bat, Graf York 
Kaiser Wilhelm. Jager im Wattenrock v. Wartet | 
Soldat in Biuse Ostnre í 
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Baver, 2 Jäger-Batalilon Regtd Gardes du Corps. 1. Garde-Drago: 
rer ix [ ап ster 


Uberstieutnant 
im Wattenrock 
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gt. 2. Garde-Ulanen-Regt. 3. Garde-Ulanen-Regt. Leib-Garde-Husaren-Regt. 
E Wachtmeister im Mantel, Unterefüzier in der Tank Getreiter im Attila. 
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Garde-Pionier-Bataillon. ^ Pionier-Bat Fürst Radziwil! ^ ЕПедег-Ваја оп Nr.2, 
l,entnant im Waffenrock (Ostpr.) Nr.1. Leatnant in Blus 


Pionier in Bluse 
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2. Garde-Feldart.-Regt. 3. Garde-Feldart.-Regt. 
Hauptmannim Waltenrock, Leutnant 


im kleinen Boc! 
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Feuerwerksofflzier Festungsbauoffizler Waffenmeister 
in Bluse m Waffenrock. 4 im Waffenrock 
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1776-1956 


by Major James E. Hicks 


U. S. FIREARMS, 1776-1956 is undoubtedly the finest book ever written on the 
subject of the light weapons adopted and used by the U. S. Military Forces from 


the time of the Revolutionary War to the Korean "Police Action." 


Beginning with the flintlock weapons of the Revolutionary Period, the complete 
history is carried through the War of 1812; the many percussion arms developed 
and issued prior to and during the War Between The States; the countless, in- 
genious inventions of the early metallic cartridge era which followed the Civil 
War; the repeating rifles through the 1870's, 1880's, the Spanish-American War, 
World War I and up to the very latest weapons of the Second World War and 


the Korean conflict. 
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chronicle is the section containing 88 full 
pages of hand executed line drawings, me- Г S | 
ticulously performed to exact scale, by e é 
America's foremost technical military illus- 


trator, Andre Jandot. These excellent draw- M || L [ T Á R Y 
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cartridges and accessories in a manner 
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